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LARCEST DEALERS REBUILT EQUIPMENT IN THE UNITED STATES 





EAST WORKS | WEST WORKS 
New Freight and Passenger Cars) !W0 Separate Plants { Rebuilt Coaches, Cars, Engines 


HICKS LOCOMOTIVE & CAR WORKS 
GENERAL OFFICES, Chicago Heights, III. SALES DEPARTMENT, Fisher Building, Chicago, III. 








K. & M. 85 PER CENT. MAGNESIA SECTIONAL LOCOMOTIVE LAGGING Pressed Wrought Iron 


J ASBESTOS CORRUGATED ROOFING and SHEATHING ov 


Turnbuckles 


a No. Paint No. Rust Fireproof Waterproof Everlasting THE BEST 


Adopted as Standard b Majori 
ASBESTOS “CENTURY” SHEATHING AND SHINGLES fp a Ri 


of Railroads in the United States. 


2 THE 
Franklin Mfg. Co. om 


Cc. J. S. Miller, Pres. FRANKLIN, PA. Cleveland, Ohio 


pad lets Rodger Ballast Car Co. 


FILLS CRACKS 


| THE R. F. JOHNSTON PAINT Co. CONVERTIBLE CAR SEE PAGE 8 


CINCINNATI, O 


“METALSTEEL PAINT?’ 
ror sripges—suitoincs ST.LOUIS SURFAGER & PAINT CO. 


_CArLoui¢. 
ccsiemaieticienaabeiaaeseniliiaiaaes URFACER MARK 
4 SIGNAL POLES—TANKS ST. LOUIS. U. 4 REN 









































Spring Frogs — ee x a oS De. oe Split Switches 
Rigid Frogs ONCINNATA ogee Ss Switch Stands 
Crossings ay yh: Rail Braces 








i =xZwUoBBARD TRA 


: Are the result of many years experience 


“ 
Proved Best by Every Test.” 
Our track chisels are made from the best Crucible tool /#°., 
if Steel that can be produced for this Purpose. Every track i 
tool we make is sold under an absolute guarantee. Our 
track shovels are standard on many roads. Our loco- 
motive scoops are known to every fireman. 


HUBBARD & CO. 


Write for Catalog PITTSBURGH, PA. 
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Round Body Steel Switch Lantera 


LANTERNS 


SWITCH, ENGINE, 
SIGNAL, SEMAPHORE, 
MARKER, STATION, Ete. 


CHIMNEYLESS BURNERS 


for one day and long-burning service 


30 YEARS’ EXPERIENCE 


New and specially equipped fac'ory enables us to fill 
large orders promptly and at fair prices. 


Illustrated catalogues on request. 


PETER GRAY & SONS, Inc. 


Mail Address: 


**Cambridge’’, BOSTON, MASS. 
Chicago Office: 303 Great Northern Bldg. 
JOSEPH M. BROWN, Representative. 






























RABOK LIQUID CARBON 


For the Preservation of 


STEEL AND WOOD 


Unequaled for the 
preservation of wooden 
and steel bridges, wooden 
and steel cars, refriger- 
ator cars, train sheds, 
viaducts) and © structural 
work of all kinds. A 
concrete and cement filler 


and covering, not affected 
by sulphurous fumes, 
acids, brine or climatic 
conditions. 
FREE. Manufacturers of 
“Black Shield Gloss’’ for 
fe front ends and stacks 


Rabok Mfg. Co. 
104 S. Commercial St. 
St. Louis, U.S.A. 


Sample 























Rector Building 





in a Bumping Post 


THE HERCULES 
No, 2 is stronger 
by 25 to 50 per 
cent than any oth- 
er bumping post 
in the market. 
itis made of boil- 
er plate and re- 
fined malleable 
iron. 


Cet the best. 


Write for catalog 
showing different 
styles and prices. 


Manufactured by 


THE RAILWAY & TRACTION SUPPLY CO. 


Chicago, Ill. 




































Doud’s ‘‘Acme”’ 
Center Dump Bucket 


Indersed by some of the largest 
contractors and most eminent 
engineers in the country 


No springs. No slides, 
No. complicated No side splash- 
parts toget out ing, 
of order. Deposits load 
No side jump- exactly where 
you want it. 
large railroad contractor 
after using two “Acme” Buckets 
eo a repeat order for TWEN- 
Another prominent = con- 
a used one bucket and then 
wired for five more. 
We have never had a bucket re- 
turned for any reason, 
Write for new catalog and prices 


Acme Equipment & Engineering Co. 
6824 Union Ave., Cleveland, O. 
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There is nothing Mysterious about 
the Success of the 


BOOTH WATER SOFTENER 













































All Working Parts 
at Ground Level 








The reputation of the men who are building 
the Booth Water Softeners has established it, 
with those who know water softener history, as 
a water softener that embodies the most success- 
ful principles of modern softener design. 


They know the actual requirements for a suc- 
cessful water softener and they can be counted 
upon to put into the Booth Water Softener all 
the best of their knowledge of construction and 
refinement of mechanical detail. 


In design, simplicity, convenience and economy 
of operation it represents the highest standards 
of engineering practice. 


A competitor said recently : 
“There is no doubt but that the 
best water-softener upon the 


‘Booth’ 
market.” 


is the 


A railroad offcial writes: 

“I was much pleased with the results obtained in 
softening the water, and I can safely say that we 
will have more satisfactory results than 
ever had.”’ 


Write us at once for detail information about 
this softener. 


L. M. Booth Company 


W. R. TOPPAN, Vice-Pres. and Gen’l Manager 


309 Fisher Building, CHICAGO 
NEW YORK: 136 Liberty Street 


we have t 
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R. Seelig & Son 


ROME) ESR ES TONITE) 





Manufacturers of 
Engineering and 
Surveying Instruments 


Instruments Carefully Repaired and Adjusted 
Send for Catalogue 


171 E. Madison St. CHICAGO 








Our No. 20 
Drop Track 
Jack 


Was designed 
by some of 
the most 
practical 
roadmasters 
of this country 
and for twenty 
years has 
given entire 
satisfaction 
in every 
respect. 


SEND FOR 
CATALOG 





No. 20 Drop Track Jack No. 7 Locomotive Jack 


DAYTON IRON WORKS, Dayton, 0.  S°ceraen’tanw ana Pump co. 











CAR HAUL HOIST 


With Automatic Band Brake 
Capacity 75 tons up a 20% incline 


"3 ——_ 








y | Coal Chutes Erected Complete. Coal Chute Machin- 

ery. Coal Chute Side Swaying Aprons. Locomotive 
Water Cranes. Water Tanks. Water Stations Com- 
plete. Water Treating Plants Complete. Bridge 
Turning Machinery. And many others ARE OUR 
SPECIALTIES. 


WRITE FOR CATALOGS 


THE OTTO GAS ENGINE WORKS 
CHICAGO, ILL. 




















Oil 
Storage 
Systems 





What they imply. 


Mechanically, self-measuring 
pumps, tanks and every other pos- 
sible device for the safe, clean and 
economical reception, storage, meas- 
uring and distribution of oils used 
for lubrication, illumination and 
fuel. They are fire-proof. 


Financially, they effect savings 
reaching far higher percentages, 
considered as an investment, than 
the best paying railroad stock. 
These savings are all the more 
appreciated because the oil account 
was so long overlooked as an ex- 
penditure susceptible to consider- 
able reduction through improved 
storage and handling facilities. 


Practically, they are adapted for 
use in oil supply cars, signal towers, 
oil storage rooms, lamp rooms, 
coach yards, engine rooms, etc. 
About 150 leading railroads have 
adopted Bowser Systems, and, as 
far as these cover their needs, are 
looked upon as the final arrange- 
ment for the purpose, and highly 
satisfactory investments. 


Ask for 
Bulletin No. 40 


S. F. 
Bowser & 
Co., Inc 


Fort Wayne, 
- Ind. 
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CLASSIFIED INDEX 
OF ADVERTISERS 


Anchors. ae : i 
Railway Specialties Co., New York. 


Asbestos Products. All kinds. 


Franklin Mfg. Co., Franklin, Pa. 
Asbestos Roofing Slates. 

Franklin Mfg. Co., Franklin, Pa. 
Asbestos Sheathing. ' 

Franklin Mfg. Co., Franklin, Pa. 
Axle Washers. 

Hubbard & Co., Pittsburg, Pa. 
Ballast Cars. 

Rodger Ballast Car Co., Chicago. 


Ballast Placing Device. 
Rodger Ballast Car Co., Chicago. 


Ballast Spreaders. 
Mann-McCann Co., 


Ballast Unloaders. 


Chicago. 


Rodger Ballast Car Co., Chicago. 
Battery Chutes. ‘ 
L. S. Brach Supply Co., New York. 


Bridge Paint. 

Dixon, Joseph, Crucible Co., Jersey City. 
Bridge Turning Machinery. 

Otto Gas Engine Works, 
Buckets, Automatic Grab. 

G. H. Williams Co., Cleveland, O. 
Buckets, Excavating. 

G. H. Williams Co., Cleveland, O. 
Buckets, Dump. 

Acme Equipment & Eng. Co., 
Bumping Posts. 

Mechanical Mfg. Co., Chicago 

Scott & Sons, J. M., eclee, “Wis. 
Buiiding Felts and Papers. 

franklin Mfg. Co., nklin, Pa. 
— Railways. 

Wm. J. Haskins, New York City. 

Car Pushers. : 

The Industrial Supply & Equip. Co., 

delphia. 

Car Replacers. 

Johnson Wrecking Frog Co., 
Cars. 


Chicago 


Cleveland. 


Phila- 


Cleveland, O. 


ciicks Locomotive & Car Wks., Chicago. 
Cars Ballast. 
Hicks Locomotive & Car Wks., Chicago. 
Rodgers Ballast Car Co., Chicago, 
Cars Dump. 
Hicks Locomotive & Car Wks., Chicago. 
Rodgers Ballast Car Co., Chicago. 


Cars Rebulit. 

Hicks Car & Locomotive Works, Chicago. 
Cattleguards. 

Standard Cattle Guard Co., 

Ala. 

Chisels. 

Hubbard & Co., Pittsburg, Pa. 
Clam Shell Buckets. 

Wm. J. Haskins, New York City. 


Clamps. 


Birmingham, 


Railway Specialties Co., New York. 
Coal Miners’ Tools. 

Hubbard & Co., Pittsburg, Pa. 
Coal Chutes. 

Otto Gas Engine Works, Chicago. 


Coal and Ore Handling Machinery 
Rodgers Ballast Car Co., Chicage 
Wm. J. Haskins, New York City. 

Coal Pockets and Equipment. 

Wm. J. Haskins, New York City 


Concrete Mixers. 

Marsh Co., Chicago. 
Conveyors. 

Wm. J. Haskins, New York City. 
Continuous Joints. 

The Rail Joint Co., New York. 
Contractors’ Equipment and Supplles. 

Hicks Locomotive & Car Wks., Chicago. 
Crossing (See Frogs and Crossings). 
Dump Cars. 

Rodgers Ballast Car Co., 
Culvert Pipe Cast Iron 

Galion Iron Works Co., 
Culvert Pipe Corrugated 

Galion iron Works Co., 
Elevators. 

Wm. J. Haskins, New York City. 
Engineering Instruments. 

R. Seelig & Son, Chicago, 
Fire Proof Paint. 

Detroit Graphite Mfg. Co., 


Forgings . 


Chicago. 


Galion, O. 


Galion, O. 


Detroit. 


Cleveland City Forge & Iron Co., Cleve- 
land, O. 
Frogs and Crossings. 
Cincinnati Frog & Switch Co., Cincinnati. 
— Switch & Frog Co., Spring- 
eid, 


Frogs and Switches. 


Cincinnati Frog & Switch Co., Cincinnati. 


Indianapolis Switch & Frog Co., Spring- 
field 
Graphite. 
Detroit Graphite Mfg. Co., Detroit. 
Dixon, Jos., Crucible Co., Jersey City, N. J. 
Hoes. 


Hubbard & Co., Pittsburg, Pa. 
Hoisting Machinery. 
Wm. J. Haskins, New York City. 


Brown Hoisting Machinery Co., Cleveland. 
Inspection Cars. 

Duntley Mfg. Co. 

Fairbanks, Morse & Co., Chicago. 


Light Inspection Car Co., Hagerstown, Ind. 
Mudge & Co., Burton W. 
Interlocking Switch Stands. 
Foster, Frank M., Columbus, O. 
Lamps & Lanterns. 
Adams & Westlake Co., Chicago. 
Peter Gray & Sons (Inc.), Boston. 


Light, Locomotive (See Locomotive Con- 
tractors.) 
Jacks, 
Dayton Iron Wks, Co., Dayton, O. 
Fairbanks, Morse & Co., Chicago, 


Watson-Stillrean Co., 
Locomotives. 

Cincinnati Kquipment Co., Cincinnati, O. 

Vulvan Iron Works, Wilkes-Barre, Pa. 
Locomotive Cranes. 

Brown Hoisting Machinery 
Locomotives, Contractors’. 

Hicks, F. & Co., Chicago. 
Locomotives, Second Hand. 

Hicks Locomotive & Car Works, Chicago. 
Locomotive Replacers. 

“= Johnson Wrecking Frog Co., Cleveland, 


New York, 


Co,, Cleveland. 


Locomotive Water Cranes. 
Otto Gas Engine Works, 
Lubricants (Graphite). 
— Joseph, Crucible 
pha 


Chicago. 
Co., Jersey City, 


Mail Cranes. 
Burton W, 
Metal Paints. 
St. Louis Surfacer & Paint Co., 

Louis, Mo. 
Motor Cars. 
Duntley Manufacturing Co., Chicago. 
Fairbanks, Morse & Co., Chicago, 


Mudge & Co., Chicago. 


St, 


Mudge & Co., Burton W. 
Oil Tanks. 

Bowser, S. F., & Co., Ft. Wayne, Ind. 
Paints. 


Johnston Paint Co., 
Rabok Mfg. Co., St. 
St. Louis Surfacer 
Louis, Mo. 
Perforated Metal. 
Dixon, Joseph, 
Neds 


R. F. Cincinnati, O. ~ 
Louis, Mo. 
& Paint Co., 


St, 


Crucible Co., Jersey City, 


Picks. 
Hubbard & Co., Pittsburg, Pa. 
Pole Line Material. 
Hubbard & Co., Pittsburg, Pa. 
Post Hole Diggers. 
Hubbard & Co., Pittsburg, Pa. 
Pumps. 
Bowser, S. F., & Co., Ft. Wayne, Ind. 


Rail Benders. 
The Industrial Supply & Equipment Co.., 
Philadelphia, Pa. 





—. ¥ 


1S 
ndianapolis Switch & Frog Co. 
field. i= » Spring. 
ne ieee s 
ndianapolis Switch & Frog Co., : 
field, O. p Spring 
Rail Joints, 
The Rail Joint Co., New York. 
Railroad Track Tools. 
Hubbard & Co., Pittsburg, Pa. 
Railway Equipment and Supplles. 
The Industrial Supply & Equip. Co., Phila- 
delphia., 
Railway Supply Co., St. Louis. 
Indianapolis Switch & Frog Co., Spring. 


field, O. 
Hicks Locomotive & Car Works, Chicago, 
Replacers, Car, and Engines. 
be Johnson Wrecking Frog Co., Clevenis 


Road Making Machinery 
Galion Iron Works Co., 
Rock Crushing Machinery 
Galion Iron Works Co., 
Road Rooters and Plows 
Galion Iron Works Co., Galion, 0, 
Rolling Steel Doors and Shutters. 
Adreon & Co., St. Louis, Mo. 
Atlantic ae ges Co., New York. 
Bird, F. W. & Son, East be ga Mass. 
Stowell Mfg. Co., Jersey City, N. J. 
Roofing Slates and Shingles, Asbestos. 
Franklin Mfg. Co., Franklin, Pa. 
Rolling Stock. 
Hicks, F. M., & Co., Chicago. 
Rovfing Materlals, Asbestos. 
Franklin Mfg. Co., Franklin, Pa. 
Sand Driers. 
J. J. Parkhurst, Chicago. 
Second Hand Equipment. 
Hicks Locomotive & Car Works, Chicago 
Sheathing, Asbestos. 
Franklin Mfg. Co., 
Signal Lamps. 
Adams & Westlake Co., Chicago. 
Signal and Crossing Alarm Material, 
L, S. Brach Supply Co., New York. 
Shovels, Spades and Scoops. 
Hubbard & Co., Pittsburg, Pa. 
Signal Specialties. . 
Brach Supply Co., L. S., 
Steam Road Rollers 
Galion Iron Works Co., 
Stock Guards. 
— Cattle Guard Co., 


Galion, 0, 


Galion, 0, 


Franklin, Pa. 


New York. 
Galion, O. 
Birmingham, 


Striking Hammer 

Hubbard & Co., *pittebute, 
Surveying Instruments. 

R. Seelig & Son, Chicago. 
Switches and Switch Stands. 

American Valve & Meter Co., 


Pa. 


Cincin- 


nati, O. 
Indianapolis Switch & Frog Co., 


Spring- 
eld, O. 
Frank M. Foster, Columbus, O. 
Tanks and Tank Fixtures. 
American Valve & Meter Co., Cincinnati. 
Ties. 
G, S. Baxter & Co., New York. 
Tie Plates. 


Spencer Otis Co., Chicago. 
Track Jacks (See Jacks.) 
Track Layers. 
Hurley Track Laying Machine Co. 
Track Materials. 
Indianapolis Switch & Frog Co., Spring- 
field, O. 
Railway Specialties Co., New York. 
Track Weeders. 
Duntley Mfg. Co., 
Traction Engines 
Galion Iron Works Co., 
Turnbuckles. 
Cleveland City Forge & Iron Co., Cleve 
land, 
Turntables. 
Philadelphia Turntable Co. of Phila. 


Chicago. 


Galion, O. 


June 


hall 


f—-~ 








Washers. 

Hubbard & Co., Pittsburg, Pa. 
Water Columns. 

American Valve & Meter Co., 
Water Softening Apparatus. ; 

L. M. Booth Co. i 
Water Stations. : 

Otto Gas Engine 
Water Tanks, 

Otto — Engine Works, 
Wedge 

Hubbard & Co., Pittsburg, Pa. 
Wrecking Frogs. 

The Johnson Wrecking Frog Co., Cleveland 

O. 


Cincinnatl | 


Works, Chicago. 


Chicago. 





Wrenches. 
Coes Wrench Co., 





Worcester, Mass, 
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See those | Long Ribs 
Ribs. They on Top, 
Make It Short Ribs 
Strong on Side 


THE “IDEAL” CAST IRON CULVERT 


POSITIVELY THE STRONGEST CULVERT PIPE EVER PRODUCED 


Our Perfect Expansion System prevents any trouble, whatever, from freezing. Ideal Culvert Pipe is made in four foot lengths of two 
half round longitudinal sections each, having lugs on each side by which they are bolted together. 
We also make Corrugated Metal Culverts. Send for descriptive Circular. 


GALION IRON WORKS CO., GALION, OHIO 








HARTLEY @ TEETER 





Light Inspection Cars are the Strongest and Lightest running known. The fact that we have not had 
a single complaint for the past year is proof absolutely that our cars are giving entire satisfaction. 
We shall be pleased to supply you with our new catalog that tells all about them. 


LIGHT INSPECTION CAR CO., Hagerstown, Indiana 








WATER STATIONS 




































ADLAKE 


Non - Sweating 




















Signal Lamps 











Semaphore 
Electric Block 
Train Order 
Switch 
Bridge 
Coach Tail 


Engine Classification 


FOR OIL OR 
ELECTRICITY 


OUR FLAT FLAME 
LONG TIME BURNER 
MEETS A LONG-FELT 
WANT. 




















We are anxious to serve you in all matters 
pertaining to water supply and are in a Complete Catalogue No. 


120 Sent on Application 


The Adams & 
Westlake Co. 


CHICAGO 
NewYork Philadelphia 





position to bid on complete plants 


MENTION THIS PUBLICATION AND SEND FOR 
CATALOG NO. 1304, W. S. 









No. 51 Adlake 
FAIRBANKS, MORSE & Co. yaa Hee 
481 Wabash Ave. Chicago, Ill. Burner 
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TRACK 
MAINTENANCE 





Rolled from 


Additional safety and economy in Wy 
has been proved by the use of Con- s 


tinuous, 


Weber and Wolhaupter 


Continuous Joint 


Weber Joint 


Best 
Quality 
Steel 





Wolhaupter Joint 


base-supported 


Catalogs at Agencies 


rail joints — after 


fourteen (14) years’ service, having 


a record of over 


50,000 MILES 


in use—the extent of which is evi- 


dence of their excellence. 


The Rail Joint Company 


GENERAL OFFICES: 
29 West 34th St., New York City 


Makers of Base Supported Rail Joints for Standard 
and Special Rail Sections, also Girder, Step or Compro= 
mise, Frog and Switch, and Insulating Rail Joints, pro= 
tected by Patents. 


Baltimore, Md. 
Boston, Mass. 
Chicago, III. 
Denver, Col. 


New York, N.Y. 


London, Eng. 


HIGHEST AWARDS: 


Paris, 1900. 


St. Louis, 1904. 


Pittsburg, Pa. 

Portland, Ore. 

San Francisco, 
Calif. 

St + % Mo. 

Troy, : 


Montreal, Can. 


Buffalo, 1901 








FOSTER 


Interlocking Switch Stand 


One Movement of One Lever Operates Switch Points, Interlock and Signals 


Switch open and sig- 
nals at danger. Chain 
sheave provided to con- 
nect distant signal. 
Switch crank turns 180 
degrees and locks on 
dead center. 





Switch closed for main 
line and signals clear. 


dependent connnections. 
Plunger engaging lock 


independent of stand. 





Points held by two in- | 


bar is fastened to ties | 

































Signal and Crossing Alarm 
Material 





Improved Designs of Special and Standard Apparatus 


STEEL BATTERY CHUTES,” 
“TYPE 21” LIGHTNING ARRESTERS, SIGNALS, BELLS 
and BATTERIES, “VICTOLAC TRUNKING PRESERVA- 
“VICTOLAC INSULATING VARNISH” 


Write for Information 


L. S. BRACH SUPPLY CO. 


MANUFACTURERS of R. R. SPECIALTIES 
143 LIBERTY ST., NEW YORK 


“FIBRE 


TIVE," 














and 


“~“PYPE 20° 


Central Building 




















free from ‘“‘pinholes,’’ 


The Frederick Post Company, Agents 
214-220 So. Clark Street 


L&C HARDTMUTH ooxoc: 






Send us your business card for a sample of 
Koh-i-noor Tracing Cloth. 
prove to you how superior it is. Transparent, 
will not dry up or crack 





We want to 










MAKERS 
NEW YORK 
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Coal and Ore 
Handling Plants 














Coal Pockets and 
Equipments 


Elevators, Conveyors 


and Cable Railways 


Hoisting Machinery and 
Clam Shell Buckets 


Plans only or Complete Installations 
Correspondence Solicited 


)WM. J. HASKINS 


Member American Society Civil Engineers 
Consulting Engineer and Contractor 


50 Church Street NEW YORK 
Telephone Connection 4040 Cortlandt 





Dcesnensennnnenenenneeeeennell 




















Screw Jacks Wear Out 
Where Hydraulic Jacks 
Do Not 


It isn’t necessarily poor material or work- 
manship that causes a screw jack to 
wear out rapidly. 

The real trouble is shown by tests of 
a 6-ton screw jack as described by Mr. 
G. A. Glick in April 13th issue of Power. 

In these tests the highest obtainable 
efficiency was less than 15 per cent. in 
raising and less than 23 per cent. in low- 
ering. Low as they are, these efficiencies 
decreased before one ton of actual load 
was put on the jack. To interpret the 
tests in another way: while less than 
one-fourth of the energy put into a screw 
jack does useful work, the rest is con- 
sumed by the threads and other parts 
in grinding each other to destruction. In 
Watson-Stillman Hydraulic Jacks this 
grinding and twisting is replaced by a 
straight direct ram movement that en- 
ables the operator to put 90 per cent. of 
his power into actual raising of the load. 
His work is further lessened by the jack lowering automati- 
cally. The sliding contact surfaces oppose each other only 
enough to prevent leakage. They do not support the load. 

Tell us your requirements, so that we may send Jack Cata- 
log, and advise which of our 400 types and sizes is best for 
your work. 





Watson-Stillman Company 
50 Church Street, New York 
Builders of Hydraulic Tools of All Kinds 





COES 





KEY MODEL 


EngineRoom 
AND 


Construction 
WRENCHES 


4 SIZES: 
28, 36, 48 and 72” long 

















Write for full information 


Coes Wrench Co. 


WORCESTER, MASS., U.S. A. 














The Man Who Gets Ahead, 


especially in railroading, is the fellow who knows just a 
little more than is absolutely necessary to hold down his job. 
He’s the man who is ready to jump into the shoes of the 
man higher up at short notice shculd occasion so demand. 
And the best way to be prepared for such an emergency 
is to study up from some standard work by a man who 
has been on the job before and made good. 

For instance, the Maintenance of Way Department 
will be interested in ‘‘The Protection of Railroads from 
Overhead High Tension Transmission Line Crossings,’ 
by Frank F. Fowle, price $1.50, of which one railroad 
bought 50 copies at a time, or “‘Electric Power Conduc- 
tors,” by William Del Mar, of the New York Central, 
price $2.00, a book so full of very useful tables that the 
elementary explanatory matter was put into the appen- 
dix; or some book on track-laying, signaling, or the loco- 
motive; or if your road is a very progressive one, a book 
on how to handle an automobile, while on an inspection 
tour. 

We have them all, as you wiil see from our catalogs, 
that we'll be pleased. to send you for the asking on a 
postal card, if you like. 


D. Van Nostrand Gompany 
Publishers and Booksellers 
23 MURRAY AND 27 WARREN STS., NEW YORK. 
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Simplicity and 
Durability 


Only three movable parts in the engine 
make it THE SUPERIOR CAR— 


Cannot get out of repair. 





BURTON W. MUDGE & COMPANY 


eRarlroad oJ: applies 
CHICAGO 
Peoples Gas Building, 150 Michigan Boulevard. 








THE JOHNSON CAR REPLACER 


Capacity Throat Opening Wt. each 
apacities of Type M for rail 12 - 45 Ibs. if not over 3% inches high 20 Ton Locomotive 2 inches 30 
Range - ete types Type C for rail up to 65 Ibs. if not over 432 inches high 30 Ton Locomotive 2'6 inches 60 
YP Type B for rail up to 80 Ibs. if not over 5 inches high 50 Ton Locomotive 3% inches 110 
are as follows: Type A for rail up to 100 Ibs. if not over 5% inches high 80 Ton Locomotive 3% inches 145 
Type Z for rail up to 100 Ibs. if not over 6 inches high 100 Ton Locomotive 3» inches 165 


THE JOHNSON WRECKINC FROC COMPANY, CLEVELAND, OHIO 









































RODGER BALLAST HART CONVERTIBLE CAR 


THREE CARS IN ONE 


“rie CONSTRUCTION 
Fi BALLAST AR ES 
f 
/ fi 


GENERAL FREIGHT 


BUILT OF 30 TO 60 TONS 
CAPACITY AND OF EITHER 
WOOD OR STEEL 


CHANGED FROM CENTER 
OUMP TO SIDE DUMP OR 
VICE-VERSA IN 20 MIN- 
UTES WITHOUT TOOLS 


THOUSANDS IN DAILY SERVICE 
HAVE PROVEN ITS GREAT 
ECONOMY AND PRAC- 
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to the Panama Canal* 


Ralph Budd. 

At intervals since the discovery of the Pacific ocean by Balboa 
in 1513, the improvement of transportation facilities across the 
isthmus of Panama has attracted the attention of various na- 
tions and capitalists. The first move was the opening of a trail 
about the middle of the sixteenth century by Spain. It ran from 
Porto Bello, an old fort about fifteen miles down the coast from 
Colon, to the old city of Panama. A little later this route was 
improved upon by using the Chagres river from its mouth at 
Fort Lorenzo, about ten miles up the coast from Colon, to 
€ruces, and from Cruces to Panama city by trail. This latter 
route continued popular until the completion of the Panama 
railroad in 1855, and was used by the gold seekers en route to 
California in the early 50's. The completion of the Panama 
canal remains to afford unobstructed trans-isthmian traffic fa- 
cilities. 

The Panama Railroad Company was organized in 1850. Con- 
struction work began the same year and the road was completed 
and put in operation in 1855, 
early engineer parties were almost insurmountable; in addi- 
inevitable difficulties unhealthy 
tropical climate and the dense jungles, every possible obstacle 


The difficulties overcome by the 


tion to the incident to the 
was placed in their way by the owners of the pack-trains and 
the fleets of had, with the 
seekers to California, built up a very lucrative business. 


gold 
The 


fact that the line as built lies directly on the route, and in 


cargoes who rush of the 


many places within the prism of the Panama canal, as located 
aiter the completion of extensive surveys and the preparation 
of complete contour maps, speaks for the character of the orig 
inal railroad location work. first built had a 
very narrow both in embankment and 
It was originally built with softwood ties from southern United 
States. 


The railroad as 
road-bed excavation. 
The torrential rains soon necessitated the improvement 
of the road-bed by widening cuts and fills and by ballasting. 
and the short life of ordinary timber led to the use of lignum 
vitae ties. gage and has always been 
both Panama 
Commission, now being of this 


The road was built 5 ft. 
sO maintained, all of the tracks on the isthmus, 
railroad and Canal 
gage. 


Isthmian 


During French canal times—1881 to 1904—the Panama railroad 
Was controlled by the French canal company, but the road has 
been practically always managed by Americans. It has always 
been prosperous and always well enough maintained safely 
and expeditiously to handle its business. 

The whole organization of the Panama Railroad Company is 
subsidiary to the Isthmian Canal Commission, and its chief 
business is in facilitating canal construction. The chairman and 
chief engineer of the Isthmian Canal Commission, is also presi- 
dent of the railroad company, while the commissioners are mem 
bers of the railroad company’s board of directors. The general 


— 


*Presented before the Western Society of Engineers. 


manager of the railroad, who has charge of operation and con- 
struction work, also has the title of assistant to the president 
and reports directly to him. 


Rebuilding the Old Railroad. 


~ 


The road is 47.7 miles long. On the advent of the Isthmian 
Canal Commission in 1904, it was handling a freight traffic of 
17,000,000 ton miles annually. It was early decided to use the 
railroad to haul away the excavated material from the Culebra 
cut, as ample space was found on low ground along the railroad 
where dumps could be developed quickly and cheaply without 
the necessity of building separate tracks to reach them. This 
use of the railroad, and the shipments of all the material and 
supplies incident to work on the canal, increased the tonnage in 
the years 1906-7 to 42,000,000 ton miles; during 1907-8 to 150,- 
000,000, and in 1908-09 to 280,000,000, probably the maximum, as 
the Culebra cut proper is being shortened by completion of the 
canal near its ends, and the development of large new dump- 
ing ground along the re-located line of the railroad will tend 
to decrease the tonnage hauled over the present operated line. 

To prepare for the great increase in traffic, the railroad has 
been almost entirely rebuilt, and 37 miles of it was double 
tracked. The work of rebuilding and double tracking was 
practically completed at the end of the fiscal year 1907. The 
portion double tracked is mostly built on embankment, so that 
the grading for double track was an unusually simple and eco- 
nomical proposition; namely, that of unloading dirt trains from 
the Culebra cut along the main line and widening the fills 
thus built sufficiently to carry another track. There were 
a few cuts, the larger of which had to be taken out with steam 
shovels. In order to avoid delay to the shovel and interruption 
to traffic that could not be eliminated from steam shovel work, 
small pan cars (old French Decauville cars) of about 1-3 cu. yd. 


capacity were used in all cases where the material could be 
disposed of within reasonable distance. Some of the smaller 
cuts were taken out by hand-work with wheelbarrows. For 


the most part, however, the work of double tracking consisted 
of widening the original embankments sufficiently to support a 
new track, then moving the new tracks over to 13 ft. centers 
by unloading filling from it and keeping it thrown over to the 
edge of the bank. The equipment used consisted of Western 
dump cars and flat cars unloaded by side plow Lidgerwood 
Both McCann and Jordan spreaders were used for 
In locating the second track it was shifted 


unloader. 
leveling the fills. 
from one side to the other of the old main line at many places 
to better the alignment, to save cutting, or to improve the 
In some places great improve- 
An instance 


vision for safety of operation. 
ments could be made by surprisingly small effort. 
of this is between Juan Grande and Gorgona, (Fig. 1) where 731 
ft. of distance, 104 deg. 34 min. of curvature and 4 ft. of rise 
and fall were eliminated by building 3,300 ft. of line across a 
valley which was filled by dumping excavated material from 


the canal. There were practically no sidetracks on the old line 


prior to the Isthmian Canal Commission days, few being needed. 
A timetable as of June, 1904, shows ten house tracks, five of 
which were spurs, and four passing tracks, the total length of 
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Fig. 1.—Line Revision, Panama R. R. 


10,000 ft. 
Sixteen house and commissary tracks have been built, having a 
total length of 17,100 ft., 


house and passing tracks being a little less than 


and eight passing sidings having a 
total length of 12,300 ft. In addition, 64,500 ft. of yard tracks 
were built at Cristobal and La Boca (now called Balboa). The 
old stations were of shed type 16 ft. wide and 80 to 100 ft. long, 
one end being enclosed for agent’s and operators’ office, and 
the other for freight; the middle portion served as a shelter 
for passengers. These stations were altogether inadequate for 
the requirements. Twelve new passenger and freight stations 
were built at the most important places and five were remodeled. 

The Culebra station is shown in Fig. 2, and is typical of 
those which were newly built. These are frame buildings with 
corrugated iron roofs, and are 30 to 126 it., the passenger, office, 
and freight sections being 30, 20, and 76 ft. respectively. The 
passenger room is not enclosed, as will be noticed in the view. 
Five-room living quarters are provided in the second story for 
the agent. 

During 1906-7 all tracks were laid with 70 lb. Bessemer steel 
rails, which replaced the 56 and 60 lb. rails in use on the old 
road. On the eleven-mile section from Las Cascadas to Taber- 
nilla, where the traffic is most dense, the 70 lb. rail was replaced 
with 90 lb. Bessemer steel rail in January, 1908. On all of the 
curves in this section the 90 Ib. Bessemer rail has been replaced 


with 90 lb. open hearth steel rail of carbon content 0.70 per 
cent to 0.80 per cent, and phosphorus 0.03 per cent to 0.05 per 
cent. This rail is giving much better service than the Bessemer, 
but it has been in the track only since April 25, 1909, so full 
comparisons cannot as yet be made. 

Data in reference to rail wear on an 11 degree curve is given 
in Fig. 3. Manganese steel frogs are used in turnouts leading 
to and from the canal where traffic is most dense. They have 
proved very satisfactory and indicate a life of five or six years 
where Bessemer steel, spring rail frogs had to be changed 
every four months. One regrettable thing in preparing the 
Panama railroad for handling the Canal Commission traffic and 
maintaining it under this traffic was the necessity of replacing 
the lignum vitae ties in the old track with cypress ties. These 
old ties had been in the track from ten to thirty years, and 
many of them were as sound when removed as when first laid, 
but they were all pole ties having a face of from 6% to 7 inches, 
and were from 7 ft. to 7 ft. 9 in. long. They presented such 
small bearing surface that it was impossible to maintain the 
track under the traffic that was imposed. Use has been made of 
them in house tracks and yard tracks, and as fence posts; of 
late they are also being used by the Isthmian Canal Commission 
in making steam shovel jack blocks. 

The maximum train load on the isthmus consists of two 120- 
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Fig. 2.—Culebra Station. 


Type Used on Old Line, Panama R. R. 


per lineal 
“Cooper's 


ton locomotives followed by a trainload of 4,400 Ib. 


foot. All bridges on second main track were built for 


E-50" loading, and all of the bridges on the old track were 
strengthened accordingly. Pile bridges were used on the second 
track throughout. In order to avoid interruptions to traffic a 
pile driver was spurred on the widened embankment. Where 
the bridges were very short, however, the piles were driven 
from the machine standing on the old line. There are 65 bridges 
in all; from 12 to 150 ft. in length. Practically all were too 


Most of them 
down, and were 
bents under 
the bridge 


and locomotives. 
from 50 


light to carry the new cars 


were iron or steel ranging 


easily and cheaply 
them to shorten the 


spans, 
strengthened by 
A notable exception was 


driving pile 
span. 


across the Chagres river at San Pablo, known as the Barbacoas 
bridge. This consisted of six wrought iron through plate girder 
spans trom 101 to 109 ft. long. Instead of double tracking this 


gauntlet track was laid across it, using No. 12 frogs. 


spans oi this bridge are over the river channel, 


bridge, a 
The north three 
and it was therefore 
middle 


impracticable to put supports under the 


of these spans on account of the drift-wood during the 
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Fig. 3.—Wear of Rail. 
season. Three new spans were therefore put in place 
of those, and a new floor system put in the three old spans, 
which were then supported by steel bents placed under the 
middle of each of them. The new girders were put in at the 
beginning of the rainy season, when falsework could not be held 
in the channel except immediately on the down-stream end 
of the piers, and built as extensions to them. The new spans 
were therefore installed in the following manner: A span 
complete, including the deck, was loaded on flat cars and set im- 
mediately over the place where it was to be installed. The new 
span was then blocked up on the old girders and the flat cars 
taken away. A 75 ton steam wrecking car was brought up 
against each end of the new span, and the span lifted bodily 
and held suspended in the air, while the entire old span was 
pulled down stream onto the falsework. This was accomplished 
by two Lidgerwood unloaders, which stood on the track at 
the end of the bridge, and each of which handled one end of 
the old span. After the old span was removed, the new one 


rainy 
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was lowered into place by the wreckers. The entire operation 
consumed about four hours for each span placed. The work 
was done on three consecutive Sundays. In Fig. 4 is shown the 
second span being placed. The total weight of the span, com- 
plete, when handled by the wreckers, was-115 tons. Fig. 5 
shows a plan and section of the old wrought iron girders. 
These girders were installed about 1870; the exact date is not 
known. 

The majority of the loaded dirt cars handled over the Panama 
railroad tracks are what are called “Lidgerwood Flats.” They 
flat cars with a 3 ft. sideboard on one side, and with a 12 
the car floor on the other. When heavily 
loaded, as they usually are, the center of gravity is about 15 in. 
from the center of the track, and about two-thirds of the weight 
is on one side of the car. This a very peculiar condi- 
tion for track maintenance. In order to avoid derailment of 
these loaded cars it is necessary to adopt 3% in. as the maxi- 
mum super-elevation for the outer rail on curves, regardless of 


are 
in. extension of 


creates 


the degree of curvature. With this super-elevation very few 
derailments occur, but with all other track conditions prac- 
tically perfect and 6 in. super-elevation on an 11 degree curve, 


five derailments have taken place at the same spot in one day. 
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Fig. 4.—Replacing 109 Ft. Girder Span, 
Wrecker. 


Barbacos, with Steam 


This unusual number was due to the fact that, early in the day, 
a loaded train with the heavy side of the car over the low rail, 
was flagged on the curve, and in slowing down became derailed, 
which would have pre- 
vented derailment at the higher speed. While no damage 
done to the track by this train, the train crew reported the de- 
railment and a slow was placed, with the result that 
within the next few hours and before the cause of the trouble 
was discovered, four cars in other trains, especially badly loaded, 
were derailed in a similar manner. Reduction in super-eleva- 
tion from 6 to 3% in. prevented further trouble, although all 
during the next twenty-four hours while dam- 


due to the decrease of centrifugal force, 
Was 


order 


trains run slow 


aged ties were being replaced. 


The 
In general, the Panama railroad built 
distance of seven miles across a salt marsh. Here it 
reached the river and followed the Chagres valley, 
keeping more or less to the river for a distance of 
twenty-four miles to a point near Bas Obispo, where the Chagres 
makes a decided turn to run parallel with the continental divide, 
while the railroad keeps its general direction following the 
Camacho river up very nearly to the summit at Culebra, and 
then, after crossing the divide, it descends the Pacific slope in 
the Rio Grande valley. The Atlantic slope from Colon to 
Bas Obispo is quite flat, the elevation reached at the latter point 
being 85 ft. abowe the sea. Since the water in Gatun lake will 


Relocated Line. 


was from Colon to 
Gatun, a 
Chagres 


closely 
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Fig, 5.—Old Plate Girder Bridge. 


be normally at that elevation, it is apparent that all of the pres- 
ent line between Gatun and Bas Obispo will be submerged 
when the lake is formed. Similarly the lake will submerge the 
section of track from Miraflores to Paraiso on the Pacific side. 
Moreover, the railroad now crosses the canal in two places 
once at San Pablo, and again at Paraiso. The section from 
Colon to San Pablo—23 miles long—lies on the east side of the 
canal; the middle section—San Pablo to Paraiso, 17 miles long 
—lies on the west side, and the southerly section from Paraiso 
to Panama—7 miles—is again on the east side. 

These conditions necessitate the construction of a new rail- 
road to take the place of the old one from Gatun to Miraflores. 
The minimum elevation of sub-grade for this railroad 
through Gatun lake (Gatun to Pedro Miguel) has been fixed 
at 92 ft. above sea level, except at points opposite Gatun and 





new 





Fig. 6.—Gamboa Bridge. 


Pedro Miguel, where the sub-grade is 95 ft. As the present 
line between Colon and Gatun, and also between Panama and 
Pedro Miguel lies only a few feet above sea level, it is neces- 
sary to begin the relocation at sufficient distance north of Gatun 
and south of Pedro Miguel to attain an elevation of 95 ft. on 
reaching these points. On the north end the new line joins 
the old at Mindi—2'% miles north from Gatun—and on the 
south end the junction is at Corozal—4 miles south of Pedro 
Miguel—a greater distance being used on the Pacific end be- 
cause there are two sets of locks—one at Pedro Miguel and 
one at Miraflores—making an intermediate lake at an elevation 
of 55 ft. just south of Pedro Miguel. The entire length of the 


relocated line from Mindi to Corozal is 40 miles. 





Location parties were put into the field in September, 19,8 
under the direction of the assistant chief engineer of the Isth-p 
completed in . 
March, 1907, and the right of way was practically all clearej 


mian Canal Commission. The location was 


by the end of April. 
From Mindi to Gatun the line lies along a chain of hill 
which affords support to gain the necessary elevation at Gatun 


From Gatun to Bas Obispo the line was located along the eas > 
From Bas Obispo to Pedro Miguel it wil? 


side of Gatun lake. 
occupy a 40-ft. berme left in the east slope of the canal at an 
elevation of 95 ft. above sea level. From Pedro Miguel t 
Corozal it crosses two deep valleys and passes through the 


Miraflores ridge in a tunnel; the fills aeross these two valleys 


were made of waste material from Culebra cut. 
On May 23, 1907, the construction of the relocated line was 





Locomotive Crane. 


Fig. 7.—Placing Girder with 


turned over to the Panama railroad under the direction of the 
general manager. During the fiscal year of 1907-8 work was 
confined to three districts where the construction of the neW 
line would materially aid the canal commission plans. These 
three districts were as follows: 

First, work in the vicinity of Gatun in order to abandon tht 
old railroad tracks which occupy a portion of the site of Gatun 
dam. 

Second, construction of Gamboa bridge and three miles of 
track to open up dumping grounds. 

Third, construction of two large culverts near Miraflores 1 
admit of enlargement of dumps, and the construction of Mitt 
flores tunnel. 

The work in the first mentioned section consisted of build- 
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Fig. 8.—General Map of Panama R. R. 


Gamboa bridge carries the relocated line across the Chagres 
is located at the north end of Culebra cut near Bas 
the Chagres river enters Gatun lake. In the 
three miles north from Gamboa the relocated line crosses sev- 


river. It 


é Ybisp , where 


eral streams having large valleys which afford dumping space 
for about 10,000,000 cu. yds. of material. Gamboa bridge made 
this dumping ground accessible from Culebra cut. The bridge 
is 1,325 ft. long and consists of fourteen 80 ft. through plate 
girder spans and one 200 ft. through truss of the Warren type, 
all resting on reinforced concrete piers and abutments. The 
bridge is built for “Cooper’s E-50” loading and under the 1906 
specifications of the American Railway Engineering and Main- 
The top of rail elevation is 99 ft. 
and the lowest member of the bridge is 9314 ft., that is 814 ft. 
The French canal company had 


tenance of Way Association. 


above the level of Gatun lake. 
built a bridge at this place, of which two truss spans, respect- 
ively 100 and 200 ft. long, were still standing. Although too 
light for heavy traffic, they were valuable for construction work. 
\ temporary trestle was built from the north end of this old 
bridge, 18 
the north abutment. 
nected by tracks with the tracks in 
track and bridge, all material for construction of the piers was 
hiandled, and the trestle served in place of falsework for the 
All erection was done by the railroad company’s 


centers, from the new bridge to a point beyond 
The south end of the old bridge was con- 
3as Obispo cut; over this 


girder spans. 


forces. The truss span was erected with a locomotive crane 
on falsework. The girders were shipped to the isthmus in 
three sections each, and were set up and riveted in the Gorgona 
shops of the Isthmian Canal Commission. They were shipped 
to the bridge site standing upright on flat cars and were erected 
by two locomotive cranes, one of which stood on the temporary 
trestle which was connected up with the old French bridge, 
and one on the last completed span of the new bridge. In Fig. 
6 is shown the new bridge nearly completed, and the old French 
bridge and trestle which was connected up and used for false 
work, while Fig. 7 shows the two locomotive cranes placing 4 
girder. 

The two 20 ft. by 24 ft. reinforced concrete arch culverts were 
built between Pedro Miguel and Miraflores to carry the Pedro 
Miguel and Caimetillo rivers respectively. The construction of 
these culverts allowed the development of dump grounds in 
the river valleys, and gave access to the north end of Miraflores 
tunnel, work on which was also carried forward during the fiscal 
year 1907-8. During the fiscal year 1908-9 construction work 
was carried on over the entire line, and continuation of the 
progress now being made will see the track connected up 
throughout by April 1, 1910, except that portion which lies in 
Culebra cut proper. 

While building a temporary line around Gatun dam, inves- 
tigations were made to determine the character of the under 
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across which it was 
It was found that there 
was an upper layer of 25 ft. of clay and sand over irregular 
alternating layers of very soft clay, sand and silt, while rock 
was 200 ft. below the surface of the ground. Experience in 
building a short fill across a small valley near the main Gatun 
valley demonstrated that embankments could not be built across 
these Gatun bottoms at any ordinary slopes, and that the side 
slopes would necessarily be as flat as 5 or 6 to 1, instead of 2 
to 1 as originally contemplated and as used elsewhere on the 
line. The valley in question is 6,500 ft. long, and the surface 
of the ground is 8 ft. above sea level. To build an embank- 
ment with subgrade at 92 ft. above the sea, with a top width 
of 40 ft. and side slopes 2 to 1, as originally contemplated, 
would have required 4,200,000 cu. yds. of material. To build 
this embankment at the same height and of the same top width, 
but with side slopes 5 to 1, would a little more than double the 
embankment quantities, requiring practically 9,000,000 cu. yd. 
of fill. Investigations were begun, looking to the abandonment 
ot this enormous embankment. The construction of a steel 
viaduct was considered, but the idea was abandoned on account 
of the expense of maintaining it, as 76 ft. of the towers would 
have been submerged by Gatun lake. 

In February, 1908, parties were put into the field to seek a 
new location further up the Gatun valley. No construction 
work had at this time been started between Gatun and San 


lying strata in the Gatun river valley, 
necessary to build the temporary line. 


Fig. 8.—Continued, 











Pablo. The original location made in this section by the Isth- 
mian Canal Commission engineers, had skirted along the east- 
ern border of Gatun lake, following around the west end of 
several ridges that are in general direction perpendicular to the 
line. A better crossing was found about four miles up stream, 
but to go so far up stream to cross the valley and then to come 
back again to join the original location around the west ends 
of these ridges, made the line very long and crooked. It was 
proposed to build the line from Mount Hope (1% miles from 
Colon) to this upper crossing, and to operate a spur line from 
Mount Hope to Gatun (51% miles), but this was abandoned 
because it was desired to have Gatun and its permanent ac- 
tivities on the main line. The desirable thing to do, then, since 
it was necessary to go so far eastward to improve the bottom, 
was to. keep the line back from the east border of Gatun lake 
and to cross the ridges instead of passing around to the west 
of them, and then to join the original location at a point 
about two miles south of Bohio, where the border oi the lake 
and the original location turn back eastward on account of the 
topography of the country. This would not introduce any con- 


siderable distance, since it would place the line on the north 
and east sides of a quadrilateral, along the west and south sides 
of which the original location was made. 

The ordinary reconnaissance in this country is practically 
impossible, but contour maps, showing 10 ft. contours below 
elevation 90, completed about this time by the Isthmian Canal 
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Fig. 12.—Temporary Trestle, Gatun Ridge. 


Commission, indicated the possibility of such a change, and 
showed that the ridges were narrow in places. 
made along the Bohio, Agua Salud, and Baldo Espino ridges, 
sities. low saddles where the contour maps indicated, through 
which a Icoation could be made. Such saddles were found and 
the line relocated accordingly. A further change was made be- 
tween Frijoles and San Pablo along the same lines: that is, 
moving the line back from the edge ot the lake into the hills. 
Fig. 8, shows these changes. In 


Surveys were 


The map of the Canal Zone, 


addition to greatly reducing the amount and degree of curva- 
ture, these changes in location also give a line which can be 
shortened five miles by building a four-mile freight cut-off from 
Mount Hope to join the line again just north of Gatun river 
crossing, as is also shown in Fig. 8. This is the line on which 
it was proposed to build and operate a spur track from Mount 
Hope to Gatun. 


Fig. 13.—Shoo-Fly Line, 
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Some Unusual Features in Construction. 

At a point 800 ft. south of the Gatun station a high em- 
bankment carries the relocated line across a valley 1,600 ft, 
wide, which joins the main Gatun valley at this point. Seven 
hundred feet of this embankment is from 80 to 85 ft. high, as 
shown on the map and profile, Fig. 9. The permanent relocated 
line occupies the center of this embankment, and along the west 
side is the temporary connection track, known as the 1% per 
cent line, which leads from the relocated line at Gatun station 
(elevation 95 ft. above sea level) to the old line at Tiger hill 
(elevation 22 ft.) The valley which this embankment crosses 
will eventually be an arm of Gatun lake. It was originally 
planned to build this fill in three decks and to use the exca- 
vated material from Gatun locks. This material being entirely 
rock, side slopes of 114 to 1 and top width of 30 ft. were planned, 
The base of the fill up to elevation 30 above sea level, con- 





erect eeee 





Fig. 15.—Slide, South Side Micapton Ridge. 


taining 80,000 cu. yds.. was placed as contemplated during the 
months of September, October, November and December, 1907. 
In the months of November and December, 1907, a connection 
track 2,000 ft. long was built from the Gatun lock side in 
order to place filling from the second deck, a trestle 30 ft. high 
being driven across the embankment at an elevation of 60 ft. 
This trestle was filled during January and 
the only occurrence 


above sea level. 
February, 1908, without serious difficulty, 











Fig. 16.—Typical Task Work, 























- em- 
00 ft. 
Seven 
rh, as 
cated 
- west 
4 per 
tation 
r hill 
rosses 
‘inally 
exca- 
itirely 
inned, 

con- 


ing the 
r, 1907. 
nection 
side in 
ft. high 
f 60 ft 
iry and 
urrence 




















June, 1910 
















SN 












































Z G7 
H 
Ga 
H 
H 
B 
' i 
' Zi 
4 MY, j 
He i 
16H = —_——+— 1g' © Yi, a 
' YA 
Ae | A’ 
a . Ya 
1 | 
eBay ze He 2 a ° 1 
sg,o ’ He ' . « 4 ' 
Chi eh 2 Bi. | | Uy 
oo, AY YA \ 
a 4 j arr Retreats in East weil La ' 
a £ a Ay 
! 4 
" tH: . 4 ' 
up $ Hs ° 4 
' t $ ' 
vg! HB: " 
2A! sits | iby ry 
sy i s 235 $s Hl 
oh 5 = yi 7 
: 4 ; Be 
4 = of 
© Me * Mere « yt. 
@ s TITS 
a f ana 
a tH 3 | lla 
r 7 rie 2 : 
we as 
mech Roll Spaced 20 C tac ¥ , 
pty a | ¥. re: 
3 ° Se kee eh - - | 
EEE $ riseaei emai: novo neces 











EARTH SECTION. 
Oistance of 2-4 from floor of Tunnel to top of Rail 
made up as follows - ° 
Btandard 90lbASCE Rail \ Tie Plates... = af 
Creosoted Tie @x8x9-0" Speced Zi" Cte. t 
Gravel Ballast below 5 sehaand of Ties. 
Coarse Rack Readeed... .. 2 ccc ccscecosesces _& 





Guard Rail to extend 50° beyond Portal 
es Spoced 20 per Rar! length. (33 of ile 









pate 


i 






Zi 








































PANAMA R. R co. 
RELOCATED LINE 
Office of Chief Engr ” Colen. RF 
TIMBERING V LINING 
von 
MIRAFL Ones "JUNNE. Z. 


Orewn By KN ces | Scole- 
Traced wy O@F Dere eet s. ° 
ou Creek 


ROCK SECTION. 





LumMsEeR 
Bue OF MATERIAL 
one ocr. 














Coet Enge [File N® 4315°S 





Fig. 14.—Tunnel Lining. 


being a slide where the embankment crossed the old creek bed 
and involving movement of about 5,000 cu. yds. of material. 
This was not considered unusual, as it is a condition commonly 
met in such work. During the night of March 26, after com- 
pletion of the third deck trestle, which was driven at the eleva- 
tion of the 144 per cent Gatun-Tiger hill line, and after about 
100 ft. of this trestle had been filled from the north end (eleva- 
tion 90 ft. above sea level at this point), a very large slide 
occurred, carrying the tracks on the first and second decks 
several feet out of line and lifting the ground at the base of the 
embankment 10 to 12 ft. upwards over an area of about 50 ft. 
by 150 ft. This slide was apparently due to the placing of a 
large amount of filling against the hillside which rested on an 
inclined rock surface, causing all the material above the rock 
to slip. Up to this time, 166,000 cu. yds. of material had been 


placed in the embankment. Dumping on the center line was 
now abandoned and the bottom of the embankment was widened 
by raising the first deck track to elevation 35, and then throw- 
ing it over to the west. This was the condition at the close of 
the fiscal year, June, 1908. The work was continued along 
these lines until in September, when 50,000 cu. yds. had been 
deposited as a counter-weight along the west side of the fill. 
During October, November, December and January, the fill 
was brought up to the level of the third deck, a total of 337,000 
cu. yds. having been placed up to this time. Throughout this 
process several bad slides occurred, not through slipping off 
the steep hillside as at first, but by displaceing the clay which 
overlaid the rock to a depth of 50 to 80 ft. on the east side, and 
from 100 to 125 ft. on the west. All these slides occurred toward 
the west. The counterweight had been added to during this 
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Fig. 17.—Standard Track Construction, 
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Fig. 18a.—Standard Station. 


period and by the end of January it was very large, making, 
together with the bulging up due to slides, a slope of about 
6 to 1 on the west side of the embankment. It was now con- 
sidered safe to raise the embankment to final grade, elevation 
95 ft. above sea level. On March 21, when practically up to 
grade and when the embankment was considered to be about 
completed, a slide occurred to the east, or up-hill side, dis- 
placing about 50,000 cu. vds. of material, with a vertical settle- 
ment of about 30 ft. for a distance of about 300 ft., as shown in 
accompanying photograph, Fig. 10. In Fig. 11 is shown the 
same embankment a few days prior to the slide. This was the 
first movement esatward. The method employed on the west 
side, that of building a counterweight, was now resorted to on 
the east side as well, and after continuing this until June 1, 
filling was resumed on the center line, and by June 15 had 
reached two feet above final grade, with a top width of 40 ft. 
and side slopes that will average about 6 to 1 on the west and 
about 3 to 1 on the east side. The actual amount of material 
deposited was 528,000 cu. yds. To have built a fill 40 ft. wide 


on top, with side slopes 2 to 1, would have required 293,000 
cu. yds. 

Fifteen hundred feet south of the high Gatun fill the line turns 
sharply to the left and follows along the south side of the ridge, 
which extends eastward from Gatun dam and forms the rim of 
Gatun lake. The line follows this ridge for about four miles, 
where it makes another sharp turn, this time to the right, and 
crosses the Quebrada Ancha, Quebrada Baja, and Gatun val- 
leys, which converge into one between here and where the 
original relocation crossed between Gatun and Tiger hill. The 
south slope of this ridge is more or less cut up by gullies, and 
numerous ridges extend out between these gullies. The method 
of construction has been to build as much as possible by bench: 
ing into the side hill and casting over with steam shovels, driv 
ing pile trestles across the intervening gullies. 

A temporary trestle 250 ft. long and 70 ft. high across one of 
these gullies is shown in Fig. 12. By this method the track 
is pushed ahead with the least possible amount of work until 
the large valleys are reached, when the entire side hill along 
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Fig. 18b.—Plan of Gatun Station. 
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Fig. 19.—Standard Station, 


the ridge can be developed into a borrow pit for obtaining ma- 
terial to make the embankment, at the same time grading a 
very good roadbed in solid rock excavation, safe from slides, 
where the completed track will be located. 

As the new line lies so far from the present one in the section 
south of Gatun, it is necessary to build that part of the line be- 
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Fig. 20.—Station at Gatun, 
tween Gatun and Frijoles (12 miles) by working south from 
Gatun and north from Frijoles, no connection tracks being 
possible from the old line. This kind of construction is most 
dificult in the tropics, owing to the dense growth of vegetation 
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and the difficulty of getting material and subsistence supplies. 
The method employed is to establish camps as far ahead of the 
tracks as possible, so as to have the cuts excavated in advance 
of pile driving which is necessary across the numerous wide 
valleys! Pile driving is hastened where trestles of from %4 
to 34 of a mile in length are required, by laying a track across 
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Fig. 21.—Diagrams of Work Done. 























the valley and backing a pile driver across on this track, then 
starting it driving from the far end to meet the driver which 
starts at the end of the track, the track in the bottom being 
used meanwhile to supply the materials to the two drivers. 

In Fig. 13 is shown two pile drivers about to meet in the 
middle of a 3,000 ft. trestle and also shows at the left the tem- 
porary track. A Lidgerwood unloader is usually employed at 
the end of the track in such cases to let down the loaded cars, 
and to pull up the empties after they have been placed by the 
smaller engines and unloaded on the lower track. 

During the dry months, January to May, 1908, excavation of 
































Fig. 22.—Order in Construction, High Embankment. 
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Fig. 23.—Comparison of Old and New Work. 


the Miraflores tunnel bore had been practically completed, and 
temporary timber lining had been placed throughout almost the 
entire length. The north 400 ft. of this tunnel passes through 
solid rock, and the south slope of this rock lies at about an 
angle of 45 degs. The excavation of the south portal of the 
tunnel so distributed the equilibrium of the earth which forms 
the south side of the Miraflores ridge, which the tunnel pierces, 
that during the months of July and August the entire side hill, 
involving. about 200,000 cu. yds. of material, began moving 
southward along the axis of the tunnel and also slightly east- 
ward, at an angle of about 20 degs. from the direction of its 
This carried the earth section of the tunnel with it and 
literally twisted the tunnel to pieces. The timbering in the 
earth section, 200 ft. long, collapsed in September. The rock 
section, 421 ft. at the north end, was not affected and was lined 
with concrete during September, October and November. 
Work was discontinued in the earth section until the beginning 
of the dry season, January 1, when the tunnel was again opened 
up on the original center line and grade, and was completed 
in April, 1909. 

The reinforced concrete lining of the earth and the rock sec- 
tions, also the roadbed as built, is shown in Fig. 14. A track 
was laid and heavy rock placed to refill the hole in the south 
side of the hill, caused by the slide. The illustration, Fig. 15, 
from a photograph, shows this work about completed, and also 
shows the extent of the slide. The small summit at the right 
was originally about on the center line. The. escarpment on 
the side of the main hill indicates where the slide broke off. 
The tunnel was lengthened 50 ft. at the north end and 91 ft. at 
the south end, to provide for flatter slopes on the sides of the 
hill due to slides. Its length on completion was 736 ft. from 
portal to portal, instead of 595 ft. as originally contemplated. 


axis. 


Bridges and Culverts. 


On the compieted line there will be two steel bridges carried 
on reinforced concrete piers and abutments. One of these, 
spanning the Chagres river where it enters Gatun lake at Gam- 
boa, has been described above. The other will be a bascule 
bridge at the Gatun river. All of the other rivers and streams 
will be carried through culverts below sub-grade. These cul- 
verts are being built from 15 to 20 ft. above the bottom of the 
stream. The backing up of water is of slight importance for 
two reasons: First, the land is uncultivated and is already 
owned by the Isthmian Canal Commission, or will have to be 
purchased before being submerged by Gatun lake. Second, 
when the lake is formed, all land on both sides of the line below 
elevation 85 above sea level, will be permanently flooded. By 
placing the culverts high against a rock side hill, good founda- 
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tions, without piles, are often obtained, where it would have 
been necessary to go to great expense had the culverts been 
located in the bottom of the valley. Furthermore, with em- 
bankments having side slopes of 2 to 1, each foot the culvert js 
raised shortens it by 4 ft. 

Three types of concrete culverts are used: reinforced concrete 
arches, reinforced boxes, and vitrified pipe culverts. Gravel con- 
crete has been used almost exclusively, the gravel being ob- 
tained from deposits in the Chagres river. 


On all of the smaller cuts, and in many cases to open up fora 
temporary track to start steam shovels, the so-called “task 
system” of labor is used. By this method the laborer is paid 
ior carloads of material moved rather than for his time. A price 
of 8, 9 and 10 cents for each Decauville car (about 1-3 cu. yd.) 
was fixed upon, depending on the length of haul and the inac- 
essibility of the work. No classification of material is made, as 
the railroad company does all blasting necessary to get the rock 
into pieces small enough to be handled by hand. A West 
Indian laborer can be employed to especial advantage by this 
method. A number of negroes co-operate, some doing digging 
and loading and some dumping and spreading. 

The company requires that at least fifteen cars be loaded by 
each man for his day’s work. Frequently this “task” will be 
finished in six hours, while on the hourly basis it would hardly 
be done in nine. A typical “task” gang at work is shown in 
Fig. 16. 

The section of roadbed used is rather unusual, owing to local 
conditions. Ample width is required in excavation, owing to 
the enormous rainfall, and it can be provided without extra ex- 
pense, as the embankment quantities are so largely in excess. 
The extra width and flat slopes provided on the embankment 
are on account of their being submerged, as indicated on the 
standard roadbed plan, Fig. 17. 


Stations. 


Two types of stations are provided, as shown in standard 
plans, Figs. 18 and 19. One type “A” station has already been 
built at Gatun, as shown in Fig. 20. 

The diagram, Fig. 21, shows the general progress of the work 
to date. The new railroad will be practically completed during 
the present fiscal year, except building the two miles across the 
Quebrada Ancha, Quebrada Baja, and Gatun river valleys. Track 
will be carried across these valleys on temporary trestles at a 
minimum elevation of 50 ft. above sea level, and the embank- 
ments will be built by the methods shown on cross section, Fig. 
22, the successive operations being numbered from 1 to 4. The 
total yardage in these embankments will be about 3,500,000 cu. 
yds. The minimum elevation of the old railroad in the Gatun 
lake region is 20 ft. above sea level. The present line will be 
used until the water in the Gatun lake reaches this elevation of 
20 ft., when the new line will be put into use between Gatun and 
Bas Obispo, where a connection will be made by building a 
trestle across the canal, as shown in Fig. 8. The old line will 
then be used from Bas Obispo to Paraiso until the Culebra cut 
is completed. 


Questions for Discussion at the Interna 
tional Railway Congress 


Following is a list of the questions which are to be discussed 
at the eighth session of the International Railway Congress, 
to be held at Berne, Switzerland, next July, together with 4 
list of the reports that are to be made, i. e.: under the first 
subject a report is to be made covering France, Belgium, Italy, 
Spain and Portugal; another covering Austria-Hungary, Rw 
mania, etc.; another covering countries using the English 
Language, and another for all other countries. We give the 
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names of the “reporters” who will represent English-speaking 


countries. 
Section I—Way and Works. 
I.—Rail-Joints. 

A. Reduction in the number of joints by increasing the length 
of the rails. Maximum length to be adopted for ordinary track 
rails. The welding of rail-joints. 

B. The strength of rail-joints. 

France, Belgium, Italy, Spain and Portugal; Austria-Hun- 
gary, Rumania, Bulgaria, Servia, Turkey and Egypt; countries 
using the English language, Mr. Ross, Great Northern Rail- 
way, London; other countries. 

Il—Strengthening the Track and the Bridges with a View to 
Increasing the Speed of Trains. 

A. Increasing strength of road on account of increased 
weight of locomotives and speed of trains. Means for increas- 
ing the speed on curves without increasing the superelevation 
of the outer rail to a corresponding extent. Economy of main- 
tenance to be realized from the use of a stiffer track. Cross- 
section and quality of the rail. The spacing of wooden sleep- 
ers and their seats. Substitution of other materials for wood 
in making sleepers. 

B. The suitable strengthening of existing metal bridges 
proportionately to the increase in the weight of the locomo- 
tives and in the speed of the trains. 

Austria-Hungary, Bulgaria, Rumania, Servia and Turkey; 
America, Mr. Byers, Missouri Pacific, St. Louis; Spain and 
Portugal; France and Italy; Holland and Belgium; Russia; 
Great Britain, Mr. Jacomb-Hood, London & South Western, 
London; Other Countries (A); Other Countries (B). 
I1—Junctions and Swing Bridges. Elimination of Slacking. 

Arrangement of the road appliances for passing at high speed 
over switches and swing-bridges. 

France, Italy, Spain and Portugal; Great Britain, Mr. Mor- 
gan, London, Brighton & South Coast, London; America, Mr. 
Besler, Central of New Jersey, New York; other Countries. 
Tunnels —Construction, Ventilation and 

Operation. 

Methods used in constructing, ventilating and operating long 
railway tunnels. 

Submarine tunnels: 


IV—Long Railway 


Alpine tunnels; great town tunnels in 
Great Britain, Mr. Fox, consulting engineer, 28 Victoria street, 
Westminster, London; tunnels in mountainous countries (the 
Alps excepted) and great town tunnels (Great Britain ex- 
cepted). 
Section II.—Locomotives and Rolling Stock. 
V.—The Use of Steel. Special Steels. 

A. Use of steel in the construction of locomotives and roll- 
ing stock; freight and passenger wagons entirely of steel. 

B. Use of special steel of high resistance in the making of 
the various parts of locomotives and rolling stock (tires, axles, 
springs, couplers, boilers, etc.) 


America (A), Mr. Crawford, Pennsylvania Lines West of 


Pittsburgh, Pittsburgh; all countries except America; America 
(B), Mr. Ettinger, Southern Railway, Washington; countries 


belonging to the German Railway Union; Great Britain’ (B), 
Mr. Worsdell, North Eastern Railway, Gateshead; other coun- 
tries, 

VI.—Improvements in Locomotive Boilers. 

A. Boilers with smoke tubes; precautions in constructing 
and maintaining tubes and tube-plates. 

B. Boilers with water tubes. Steam superheaters and valve 
gear for superheated steam. Feed water heaters. 

C. Damages to boilers, blisters, cracks and corrosions. Means 
employed for preventing these damages. Purification of the 
water and disincrustants or antifouling compounds. 

Russia (A and C); America (A and B), Mr. Vaughan, Cana- 
dian Pacific, Montreal; Austria- Hungary, Rumania, Bulgaria, 
Servia and Turkey (B); Russia; France, Belgium, Italy, Spain 
and Portugal (B); Austria-Hungary, Rumania, Bulgaria, Ser- 
via and Turkey (A and C); France, em Italy, Spain and 





. ternating current (monophase or polyphase). 


Portugal (A and C); Great Britain, Mr. Fowler, Midland Rail- 
way, and Mr. Archbutt, Midland Railway, Derby; other coun- 
tries. 

VII.—Steam Locoomtives for Very High Speeds. 

Steam locomotives for obtaining regulation speeds exceeding 
60 miles an hour. 

America, Mr. Garstang, Cleveland, Cincinnati, Chicago & St. 
Louis, Indianapolis; other countries. 

VIII.—Electric Traction. 

Electric traction on large railways. Continuous current. Al- 
Comparative net 
cost. 

Germany; America, Mr. Gibbs, 
York; other countries. 

Section III.—Working. 
IX.—Large Stations. 

A. Large passenger stations.—Best arrangement of tracks 
so as to increase their working capacity and ensure safety in 
shunting operations. Improved mechanical appliances for the 
conveyance of luggage, etc. 

B. Large Goods Stations—(1) Arrangements o: tracks; 
(a) to allow the continuity of movement of vehicles which re- 
quire shunting and which are separate from the time the train 
bringing them has arrived until the train taking them away is 
being made up; (b) to prevent such movement .from being in- 
terfered with by the arrival or departure of trains; 
without shock such separate vehicles at the end of the suc- 
cessive movements required; (d) to start them off again. 

(2) New appliances for handling goods. 

America, Mr. Jaggard, Pennsylvania Railroad, Elmira; Rus- 
sia, Austria-Hungary, Rumania, Bulgaria, Turkey; 
other countries. 

X.—Operations of Switches and Signals. 

A. Improved centralized installations for operating switches 
and signals. The use of water, of compressed air, of elec- 
tricity, for working the transmissions. Electric interlocking. 
Route levers. 

B. Arrangements adopted to prevent switches taken from 
the facing or the trailing side from changing their position 
before the whole train has passed. 

C. Use of diagrams to facilitate the consideration of the 
full utilization of tracks along passenger platforms and the 
modifications to be made, in cases of urgency, in the way these 
tracks are used. 


Long Island Railroad, New 


(c) to stop 


Servia and 


Holland; Austria-Hungary, Bulgaria, Denmark, Germany, Lux- 
emburg, Norway, Roumania, Russia, Servia, Sweden, Switzer- 
land and Turkey; America, Mr. Carter, Chicago & North- 


Western, Chicago; Other Countries. 

XI.—Passenger Tickets. 

Systems enabling the 
Simplified tickets for 


for printing tickets 


Different types of passenger tickets. 
number of blank tickets to be reduced. 
stopping places. Apparatus 
them) as and when required. 


All Countries. 


(and checking 


XII—Motor Vehicles. 
The use and cost of motor vehicles or self-moving cars. 
Great Britain, Mr. Riches, Taff Vale Railway, Cardiff; 
ica, Mr. Clark, Buffalo & Susquehanna Railroad, Buffalo; 
Countries. 


Amer- 
Other 


Section IV.—General. 
XIII.—Railways and Waterways. 

The investigation of the influence of waterways considered as 
feeders and as competitors, on railways. 

Great Britain, Mr. Jebb, Shropshire Union Railways and 
Canal Company, Birmingham; America, Mr. Hoyt, New York 
Central Lines, Rochester; Other Countries. 

XIV.—Statistics. 
A. Principles of statistics of railways in operation. 
B: Uniform classification of working expenses. 


Great Britain, Mr. Acworth, The Albany, Piccadilly, London 
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W.; English Mr. Price, general Central 
South .African Railways, Johannesburg; Other Countries. 
XV.—Motor Car Services. 
Porterage, cartage and connecting services by motor car. 
All Countries, Mr. Great Western Railway, London. 


Colonies, manager, 


Inglis, 


XVI—Perishable Goods. 

Suitable measures for developing the traffic in perishables; 
packing, refrigerator vans, appliances for keeping temperature 
constant, etc. 

Countries using the English language. Mr. Culp; Southern 
Railway, Washington; Other Countries. 

Section V.—Light Railways. 
XVII.—Lines Belonging to Main Railways but Having Not 


Much Traffic. 
Simplification in operating lines belonging to main railways 
but having not much traffic. 
All Countries. 
XVIII.—The Working 
results of the 


of Light Railways. 
different 
operating 


I-xamination of the systems used in 


light 


main 


with cor 
concessionary himself, 


from the authorities 


operating railways (leasing, jointly 
| : j 


responding railway, working by 
I ; eB) 


or without subvention 
granting the 
All Countries. 


with guarantee or 


concession. ) 


XIX.—Locomotives and Rolling Stock of Narrow-Gage Light 
Railways. 
A. Types of the latest locomotives used on narrow-gage 
light railways, with due consideration to the profile of the 
line and the class of traffic. 


advisable: (1) to protect the wheels and the moving 
metal cover; 
of the locomotive? What regulations are there on the subject? 

B. What are the latest 
on narrow-gage light railways? 


All Countries. 


Is it 


parts by a (2) to have a foot-plate at each end 


types of carriages and wagons used 


XX.—Transshipment. 
the 
(transship 


the different adopted for ex- 


between 
sunk or raised tracks, 
four lines of 


systems 
different gages 
trucks for 


Examination of 


change of goods lines of 
ment at the same level, taking 


another gage, tracks with three or rails, 


cars of 
Countries. 


the Freight. Car 


Demurrage. 


Note on the Utility of Studying Question of 


Interchange and 
for the 


and penalties 


interchange use of freight cars be- 


delays and 


A. Regulations 


tween railways for misuse of freight 


railways. 
B. Regulations to prevent delays and misuse of 


ears by 
freight cars 
and consignees. 


\llen, 


Hy shippers 
By Mr. 
York 


secretary, American Railway Association, New 


Long Island Railroad Offices in Manhattan 


The Long Island Railroad has abandoned its plans for put- 
ting up a $1,000,000 office building in Jamaica, and intsead will 
build a less expensive two-story structure to provide offices for 
the division superintendent, dispatchers, trainmen, paymaster 
and minor officers. 

The principal offices of the company will be transferred about 
st 1 to the new Pennsylvania Terminal building, at Thirty- 


Augu 
third street, Manhattan, where the offices of the president, gen- 


eral superintendent, real estate agent, purchasing agent and 
the electrical superintendent will be established. The Long 
Island will rent the entire third floor of the Pennsylvania: sta- 
tion, at the Eighth avenue end of the building. The office space 
thus acquired will have a frontage of 250 ft. on Thirty-third 
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street, 250 ft. on Thirty-first street, and the whole length of the 
building on Eighth avenue (about 470 it.) 

Besides the offices of President Peters and the others named, 
the legal department, the claim department and the general sec. 
retary will be moved from Cedar street, Manhattan; the offices 
of the traffic manager, the general passenger agent and the 
auditor, from Twenty-ninth street, Manhattan, and the office 
of the chief engineer of electric traction, which is a joint office 
of the Long Island and Pennsylvania roads, will be moved to 
the Pennsylvania station. About 200 men in all will thus be 
transferred. 

At Jamaica will be the offices of the superintendent, the train- 
superitnendent of police, superintendent of 
stations, chief surgeon, relief association and 
superintendent of express. This will involve the transfer of 
100 men from Long Island City. 

The offices of the chief engineer and the engineer of mainten- 
now in Jamaica, will remain there. 


master, paymaster, 


car record office, 


ance of way, 


The Philadelphia & Reading is planning to erect a large 
interlocking plant at the junction of the Lebanon Valley and 
the Lebanon & Tremont branches, near Lebanon. It will be 
a 7%6-lever plant and will control all the movements over the 
junction. 

The Chicago Great Western will buy all the signals and re- 
lays to equip its tracks Chicago and Oelwein from 
the General Electric Co. 

The Rock Island has just completed the installation of av- 
tomatic block Valley Junction and Neola, 
136 signals and three crossing bells. The signals, in- 
and relays were furnished by the Union Switch & 
and the concrete battery wells by the Massey Co. 
Texas has approved the plans 
avenue, in Houston, pro- 


between 


signals between 
There are 
dicators 
Signal Co. 

The Railroad Commission of 
for the interlocking plant on Walker 
tecting the crossings of the Houston Belt & Terminal, the In- 
ternational & Great Northern and the San Antonio & Aransas 
Pass. The plant will be in operation in about a month. ; 


Report on the Operation of Switches and 
Signals in America * 
EVCUHCARTER, 

() This question runs as follows: ‘A. Improved centralized 
installations for operating switches and signals. The use of water, 
of compressed air, of electricity, for working the transmissions 
Electric interlocking. Route levers.—B. Arrangements adopted t0 
prevent switches taken from the facing or the trailing side from 
changing their position before the whole train has passed.— 
C. Use of diagrams to facilitate the consideration of the ful 
utilization of tracks along passenger platforms and the modifi- 
cations to be made, in cases of urgency, in the way these tracks 
are used.”’ 

A review of the conditions existing in the United States a 
the present time, with reference to the operation of switches 
and signals, develops the following. 

\ —Centralized installations for operating switches and sif 
nals ,are limited: 

First, to those in which the required movements of the func 
tions are made by manual force through mechanical connec 








tions brought to a central point, and 

Second, to those in which some form of stored power } 
controHed from a central point for such operations. 

The first is represented by the mechanical interlocking mech } 
anism which is in such general use throughout the world # 
to require no particular description. There has been, in Americ 
very little, if any, change in the details of the apparatus or % 
its installation for a number of years. The use of 1 inch pipe : 
connections is universal for the operation of switches, movabt § ’ 
point frogs, draw bridge couplers, and their respective oes 
compensated for the effects of temperature changes by an eq 
izing system of cranks and levers. It is also very a oe 











*From the Bulletin of The International Railway Congress. 
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used for the 


(one wire for the front connection and one for the back) are 


still used for the operation of distant signals 


which 


can be 


located not over 1,300 to 2,000 feet from the tower, but when 
the signal has to be located at a greater distance, liquid car- 


bonic acid gas, stored in steel bottles, or electricity, 


derived 


from a battery, is used as the source of operating power, located 
at the signal and controlled electrically from the tower. 

The second comprises those in which hydraulic, pneumatic, 
or electric power is stored and used for the operation of the 
various functions. 

Owing to the severe climatic conditions which continue in 
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Comparison of Signal Indications. 
operation of home signals. Wire connections winter for from two to four months throughout the northern 


portion of America the use of hydraulic switch and signal ap- 
paratus is subject to such derangement and such interruptions 
in operation as to be very unsatisfactory. A small number 
of plants of this type have been installed but have been dis- 
continued and replaced by other kinds which are free from 
the troubles which are inseparable from the use of liquids as 
a means of power transmission under such climatic conditions- 

The use of compressed air has been quite extensive and has 
given a very fair degree of satisfaction as the means for oper- 
ating switch and signal installations in this country. This 
kind of power application is represented by two types: 
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(a) The low pressure, in which the air is used at a pressure 
of from. 15 to 25 lb. per square inch, and, 
(b) The high pressure, in which the air is used at from 80 


to 100 Ib. per square inch. 


The low pressure type has many points of excellence, but 
for some reason has not become very popular, probably on 
account of the great number of pipes leading to the switches 
and signzls. Inquiry develops the fact that no plants of this 


have been installed since 1905 and also that. as the ex- 


type 
isting plants require extensive reconstruction or renewal, this 
type is giving place to some form of all-electric apparatus. 


is represented only by the Westing- 
‘tro-pneumatic system. A very large number of plants 
complicated junction points and terminals have 

very satisfactory operation through- 
It is a recognized fact, however, that 
subject to a number of 


The high pressure type 
house ele 
at large and 
been installed and are in 
out the entire country. 

compressed air under high pressure is 


characteristic losses in efficiency, which will limit its use. The 
loss on account of the heat generated, due to the work of 
compression, is unavoidable and amoufits to from 50 to 60 per 
cent of the energy expended in storing this kind of power. 
The loss due to leaks in the distributing pipes are variable but 
as the system grows older increase, and often become an 


element of serious expense, necessitating extensive repairs and 

renewals 
The appli 

rapid strides 


cation of all-electric interlocking plants has made 

in the last eight or ten years and, as this type 
superior advantages, it bids fair to take the lead. 
for this are: 


offers very 
The reasons 
(12 Its flexibility in application and use. 
(2) In the storage of the power and its 
losses can be reduced to a very small figure. 
(3) The distribution and application of the power is 
due to variations or extremes of 


distribution the 


free 
from any inherent troubles 
temperatures. 

This type of interlocking development is represented by the 
product of four principal companies. 

The common feature in all of the designs 
the movement of switches by means of gears, a screw, 
cam motion plate, any one of these mechan- 
development to meet the 


is the use of mo- 
tors for 
a worm or by a 
being 
Signals are operated generaily by motor driven 
solenoids. 


ical devices susceptible of 


requirements 


gears, dwari signals sometimes being operated 
All power interlocking is arranged so that the completion 
of the movement of the switch or signal gives a return in- 


at the machine in the tower, releasing the mechanical 
nd insuring that the position of the switch or, signal, 
corresponds with that of the operating 


dication 
locking 
as the case may be, 
lever. 

The locking between the levers of the machine is mechanical, 


being generally of the same type as that for mechanical inter- 
locking plants, though not made nearly so heavy, not being 


called on to withstand such applications of force as is usual 


in the manipulation of mechanical levers. 


Electric locking of the levers in the interlocking machine 
may be «rranged to effect the following in either mechanical 
or power operated plants: 

Advance Locking.—This is generally used at points where 


trains pa-s at high speeds, to prevent the taking away of the 
route which has been cleared for an approaching train, the 
switch levers remaining locked until the train has passed or 
until the signalman has operated a releasing device which is 
arranged to take time, thus requiring deliberation and giving 
an interval during which the train can be stopped. The signal 
are never included in this advance locking but can, in 
be restored to their normal positions 


levers 
their proper. rotation, 
at any time. 

Detector Bar Locking—Electric locking is 
purpose in connection with track circuits in yards where such 
circuits are used in place of mechanical detector bars. 


used for this 





Route Locking.—This form of electric locking is used to lock 
all switches in a route so that they cannot be moved in ad- 
vance of a train after the train has accepted the route, even 
though the mechanical locking on the machine has been released 
by the leverman in placing his signal lever in the normal 
position. 

Release Route Locking.—This form of electric locking effects 
the consecutive release of each switch as and after the rear of 
the train has passed it and is only used in large and compli- 
cated terminals to save time. 

Check locking is that form of electric locking between ad- 
jacent interlocking towers which are so near each other as to 
call for co-operative action of the signalmen in them. 

Route levers, as known in Europe, have never become pop- 
ular in the United States, it being considered an essential oper- 
ating requirement that the plant should permit of any possible 
route combination of switches being given so as to cover ir- 
regular movements and emergencies. 

B.—The use of track circuits in place of detector bars has 
become usual in complicated terminals and is considered as 
being safer than any mechanical devices for this purpose, it 
being possible with such circuits to prevent the movement of 
the switches while the train is passing over them and may be 
arranged so that the train is wholly clear of any adjoining track 
or switch before another train can be permitted to pass that 
point. In plants where the spacing of the switches is such as to 
permit it, mechanical detector bars, either inside or outside 
of the rail, are still generally used, though it is evident that, 
with the increasing use of heavier rail sections which have 
materially wider heads, such use must be limited to bars of the 
inside type. 

In heavily worked, large, and complicated terminals a min- 
iature track model is generally provided on the interlocking 
machine for the information and convenience of the levermen. 
Formerly, this model was arranged to show the movement of 
the switches corresponding to the movement of the levers, 
but with the greater perfection of the return indication ap- 
paratus which controls the operation of completing the stroke 
of the lever, the model has been used to indicate the occu- 
pation of tracks or of two or more sections of a track as may 
be needed. An indication is often provided showing the fail- 
ure of any train to wholly clear an adjoining track. One of 
the most complete and elaborate installations of this later type 
is that provided for the operation of the new Union Terminal 
at Washington, D. C. Each standing track in the depot has 
an independent track circuit fed through a resistance from a 
single supply circuit, the track relays all being in the tower 
at the outer end of the yard. In the tower and over the in- 
terlocking machine is arranged a large track model, covered 
with ground glass, on which the track arrangement of the sta- 
tion is outlined. So long as a track is unoccupied and is not 
fouled by cars on an adjoining track, that particular track on 
the model is illuminated from behind the glass. As soon as 
it is occupied by a car or train the lights are extinguished. It 
will be seen from this that these indications are given from 
a closed circuit, which is used preferably on account of its 
indicating at once any derangement in the circuits and is gem 
erally considered to be the only safe way in which track circuits 
for this or any other purpose can be used. 

This station is also provided with a very complete system of 
communication between the director of the interlocking tower, 
the train conductors on the different departure platforms and 
the gateman controlling the admission of passengers to those 
platforms. In the interlocking tower, in front of the director, 
there is a bank of indicator lights arranged one above the other, 
three for each track, the upper light being the return indication 
from the train conductor, the middle light an indication to the 
conductor and the gateman, and the lower light an indication 
from the gateman. Adjoining each gate there are two incaf- 
descent glow lights on the circuit, one above the other, com 
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nected in such a way that the gateman, by inserting a special 
key, can complete a circuit to the tower. 

At four points, distributed along the platform, are located 
boxes on the columns supporting the umbrella shed, each box 
having two glow lights, one above the other, the boxes being 
so arranged that the conductor of a train, by inserting a special 
key, can likewise complete a circuit with the tower. The method 
of using this system of communication is as follows: 


One minute before the departure time of the train, the con- 
ductor inserts his key in one of the boxes on the platform 
and turning it closes the circuit which lights the upper light for 
the corresponding track in the bank of lights in front of the 
tower director and likewise lighting the upper of the two glow 
lights at the gate. If the director is ready to have the routes 
given for this train, he presses a button which puts out the top 
light given by the conductor and lights the one next below it 
and lights the top light in each of the boxes along the platform 
and puts out the upper and lights the lower of the two lights at 
the gate. When the time has arrived for the train to go, the 
gateman closes his gate and with his key puts out the light at 
the gate. This also puts out the upper and lights the lower 
of the tower indicator lights, in this way advising the con- 
ductor and the towerman simultaneously that the train may 
leave. The conductor may then give his usual starting signal 
to the engine runner to go, which he then does, provided the 
proper fixed signal is clear. This arrangement provides a very 
simple and accurate system for transmitting the required in- 
formation and works perfectly. 

C.—The use of diagrams for facilitating the full utilization of 
tracks along passenger platforms. 

Inquiry of the roads in this country having the largest ter- 
minals develops the facts that no such diagrams are used or are 
considered as being necessary for the distribution of trains at 
platforms, experience having proved that the familiarity of the 
director in the tower with the station lay-out and the informa- 
tion which he receives in advance as to the trains to be handled 
is such that the desired results can be better obtained by relying 
upon his skill. 

The foregoing covers about all the points that are raised by 
the questions which are submitted for discussion, but it is be- 
lieved that in this same connection it will be interesting to pre- 
sent a discussion which has been under consideration by those 
interested in signaling of the various railways of the United 
States during the last three years. In general, the practice in 
America has been to give the indications of fixed semaphore 
signals for both interlocking and automatic block signals in the 
lower right hand quadrant, usually by two positions, the 
home signal being horizontal for “stop” and diagonally down- 
ward or vertically downward for “proceed,” and the distant 
or caution signal (the end of the blade being of a different 
form from that of the home signal, being notched or fish- 
tailed, whereas the end of the home signal is square) indicating 
in the horizontal position “caution” and diagonally downward 
or vertically downward indicating “clear.” The extensive ap- 
plication of automatic semaphore block signals and the attempt 
to carry the block working through more or less complicated 
interlockings has led to considerable diversity of practice on 
different lines, and the automatic block semaphore, both home 
and distant, being of the same form as the home and distant 
semaphores for interlocking plants has led most naturally to a 
possible confusion on the part of the engine runner in the in- 
terpretation to be given for a given signal indication, especially 
when in its normal position, which, for an interlocked sema- 
Phore indicates “stop and stay” and for an automatic block 
signal semaphore indicates “stop and proceed with train under 
control.” The practice on different roads in connection with 
interlocked semaphores at points where a number of routes are 
to be indicated has also varied, a number of the older lines 
having a home signal blade for each route, placed one above 
the other on a single mast, and other roads for similar situa- 


tions having only two, the upper for the main high speed route 
and the lower for diverging routes. 

Figure or letter indicators combined with the lower blades, 
under the two blade system, have been tried but were discarded 
as of no value corresponding to the complication or cost due 
to their use. 

The consolidation of different railway properties under one 
management has brought together lines having both systems in 
use and the necessity for unifying the practice over the whole 
of such a consolidated line and doing it in such a way as would 
provide for the future as well as the present requirements led 
to a very prolonged and exhaustive investigation by commit- 
tees appointed by the larger lines interested in the question, 
and later by committees of the Railway Signal and Maintenance 
of Way Associations. The result of these investigations was 
the statement of a series of fundamental principles and of the 
rules which should govern any applications under those prin- 
ciples. 

The first and most radical departure was the use of the upper 
right hand quadrant for giving signal indications, in this re- 
spect following the German practice. 

Secondly, the giving of three indications by one signal blade, 
one by the blade displayed in a horizontal position and point- 
ing to the right, one by the blade pointing upwardly at an 
angle of 45 degrees and one by the blade pointing in a vertical 
direction upwardly. 

Thirdly, the use of a second blade below the first, which in 
turn gives three indications by similar positions to those of 
the first or upper blade. 

Fourthly, the distinguishing of interlocked semaphore signals 
from automatic semaphore signals by having the ends of the 
interlocked signal blades (when the-blades were in a horizontal 
position) in the same vertical line, and by having the ends of 
the automatic semaphore signals (when the blades were in a 
horizontal position) so arranged that the upper blade projected 
further to the right than the lower blade. 

The night signal lights were correspondingly arranged, one 
being vertically above the other for interlocked signals and 
for automatic signals the lower light being located diagonally 
below and to the left of the upper light. 

The above combinations of three positions for two signals 
permitted of giving a considerable number of indications which 
were thought necessary for giving information to direct the 
movement at the high speeds at present required for through 
limited and special service trains. 

It is generally admitted that the night indications should be 
given by lights of distinctive color, and the difficulty in giving 
sO many combinations as above required has been solved by 
the use of green, yellow and red lights for the three positions 
of vertical, 45 degrees, and horizontal, though it appears to the 
writer that by far the most logical solution would have been 
green, red and green, and red for the corresponding positions, 
the red and green from one source of light having been proven 
by years of use on one or two of the largest systems in the 
country to be absolutely distinct and reliable. 

Up to the point where two blades have been decided on for 
giving indications in combination, there has been a fair degree 
of unanimtiy in the ideas of those responsible for the system, 
but some divergence of opinion has developed as to the system 
by which the combinations shall be made and the great danger 
appears to be that greater confusion may result as between the 
practice of different roads in this respect than has existed under 
the systems which have been in use heretofore. 

It is the writer’s personal opinion, that simplicity should never 
be sacrificed in so grave a matter as giving indications for 
governing the runner of high speed trains, in order to give 
modifying instructions for slower speed movements. The time 
for correct action by the runner of a high speed train is so 
short that the message to be conveyed by signals must be so 
simple that its interpretation is intuitive and not the result of 
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reasoning. The message, therefore, must be limited to that 
which can be instantly comprehended by any one who can be 
expected to reach the position of runner and not by the highest, 
or even the average mental development to be found in runners 
as a Class. It is the firm conviction of the writer that, taking 
into consideration all of the conditions surrounding the men 
whose duty it is to run an engine, the care of the machinery, 
the looking out for train order, block and interlocking signals, 
the graduation of power for grades and curves, taking water 
at speed, station stops, and a great many other exacting re- 
quirements, that the placing upon them of the responsibility of 
correctly interpreting a combination of signal indications which 
takes a variety of mental operations, is a long step away from 
safe practice. It would seem much safer to give the indica- 
tions by one blade, which, if need be, can have four positions 
with corresponding night indications, four appearing to cover 
all present requirements, the blade pointing to the right of the 
signal mast as seen by an approaching train whose movement 
is to be governed by it 

(1) The blade in a horizontal position, 

(2) The blade vertically upward, green light at night. 

(3) The blade inclined upward at an angle of 45 degrees, a 
red and green light at night. 

(4) The blade inclined downward at an angle of 45 degrees, 
a yellow light at night. 

The corresponding indications would then be as follows: 

(1) Stop signal. 

(2) Clear signal. Proceed. Next signal is also in position 
to be passed, being either clear or at caution. 

(3) Caution signal. Proceed at such speed as will admit of 
stopping at next signal, which may be at stop or at caution. 


red light at night. 


(4) Caution signal. Proceed at such limited speed as is safe 
to take a diverging route from the main line from this junction 
or cross-over. 

As discriminating between semaphores for interlocking and 
those for automatic block signals, there can be placed upon 
the mast a bracket projecting to the left, whose outer end shall 
have the same relation to the mast that the outer end of the 
semaphore casting has to the left of the mast for interlocked 
signals, and on the outer end of which a white light can be 
placed at night as a marker. For automatic block semaphores 
this bracket’ can be projected further to the left so that its 
outer end will appear to be materially further from the mast 
than is the semaphore casting upon that side and on the outer 
end of which a white light can be placed at night as a marker. 

It is believed that such an arrangement of signals as this 
can be made to cover all of the necessary moves in territory 
where high speed is permitted and that in terminals or other 
points where the speed is necessarily limited, as compared with 
that on the open road, a dwarf signal indication can be given 
on the ground at the foot of or below the high spegd signal 
to meet any adidtional requirements as to movements of trains at 
such points. 

It will be seen from the above that the mental operations 
which the high speed runner would be obliged to carry out 
not more than four at the instant that he ob- 
his rule being: 


are limited to 
serves the signal, 


(1) Stop if a red light or a horizontal blade is displayed. 
(2) Run if a green light or vertical blade is displayed. 
(3) Reduce speed as is necessary if a red and green light is 


displayed, or the blade is pointing to 45 dégrees upwardly. 

(4) Reduce speed if a yellow light is displayed or the blade 
is pointing 45 degrees downward. 

Having got his train under control, he then has ample time 
to consider further the movements which correspond with the 
kind of signal and with the location on the road. The diagram 
given .herewith illustrates the system as proposed by the Rail- 
way Signal Association and that suggested by your reporter. 

As a matter of information in connection with the use of 


*From the Journal of the Railway Signal Association. 


interlocking and block signals in the United States, the follow- 
ing statement will prove most interesting. 

During the last two years a wave of legislation has passed 
over the United States having for its aim the compulsory use 
of electric head lights on locomotives, and, although the rail. 
way managements presented the strongest arguments against 
such a requirement, many of the states passed the bill and made 
it a law. 

There is no doubt but that the use of electric headlight 
largely diminishes the distinctive character of night indications 
of block and interlocked signals. On lines of single track the 
condition will be serious enough, but where there are two or 
more main running tracks the electric light blinds the runner 
of an approaching train on an adjoining track so that for an 
appreciable time after having met the train the eye cannot tell 
one colored light from another. It is a question still undeter- 
mined whether the continued repetition of this blinding effect 
will not seriously impair the vision and thus reduce the period 
of the runner’s safe employment on lines where the highest 
speed trains are guided wholly by block and interlocked signals, 
While there is no chance for a repeal of this law for one or 
two years in those states where it has been adopted, it is 
hoped that other states will not follow their example and that 
experience will lead in due time to the elimination of this 
unfortunate and even dangerous legal requirement. 

Summarizing the situation as regards interlocking in America: 

Application of power interlocking is rapidly increasing. 

Electro-pneumatic and purely electric systems are superseding 
all other forms of power interlocking. 

The track circuit, with electric locking, is superseding me- 
chanical detector bars. 

All forms of electric locking are being generally used in con- 
nection with heavily worked terminals and in heavy traffic ter- 
ritories. 

Diagrams for facilitating the full utilization of tracks along 
passenger platforms are not used in the United States. 


The Generation, Control and Transmis- 
sion of Alternating Current for 
Railway Signals* 


By Messrs. Frank Rhea and E. E. Kimball, General Elec- 
tric Co. 

The advantages of alternating current for track circuits 
have been more or less recognized for some time and papers 
have been read and publications issued outlining various sys- 
tems of track circuits and details of A. C. signal apparatus, 
but the signal engineer is concerned with another problem, 
for, after he has his signal problem worked out satisfactorily, 
he has yet to obtain a reliable and constant supply of alter- 
nating current. As soon as he begins investigating alternat- 
ing current generation and transmission, he finds that his di- 
rect current practice stands for little and that the laws gov- 
erning alternating current are different from those govern- 
ing direct current. For this reason it has been thought ad- 
visable to present an:analogy between direct and alternating 
current and describe briefly some of the ways 
that alternating current can be produced, controlled and 
transmitted for the operation of railway signals. 

It has been customary on steam railroads to obtain what- 
ever electrical energy is required for the operation of signal 
apparatus from primary or secondary batteries placed at con- 
venient locations along the line. In the case of storage bat- 
teries, limited means have been provided for charging them 
from a charging circuit along the right of way. In the di- 
rect current system, therefore, it will be seen that such elec- 
trical energy can be stored at various points along the road 
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Fig. 2. 


to operate signals for a considerable length of time without 
renewing batteries or recharging them. 

Since alternating currents cannot be generated by chemical 
action as in a primary battery, or stored as direct current 
can be, it is important to consider how such currents are 
generated. Alternating currents possess certain valuable 
characteristics on account of which it is possible to trans- 
mit energy long distances with little loss of power, whereas, 
in the direct current system the distances are necessarily 
short on account of the expense involved and the poor effi- 
‘clency. 

Illustrating one of the valuable characteristics of alternat- 
ing currents, it is possible to reduce the line losses by step- 
ping up the voltage at the generating end and stepping it 
down again at the receiving end. 
only static transformers which are very efficient. 

These are, however, not the only ways in which alternat- 
ing current varies from direct current. For instance, with 
direct current it is only necessary to know the voltage and 
current to determine the power, whereas, with alternating 
current these are not sufficient, but in addition it is neces- 
sary to know the number of phases and the power-factor, 
and to fully identify a system it is also necessary to know 
the frequency, that is, the number of alternations per second. 


This operation involves 


A direct current generator consists of a bundle of wires 
wound jin slots in an iron core called the armature, which re- 
volves before powerful electro-magnets called the field. The 
ends of the armature windings are fastened to bars in the 
commutator which travel under carbon brushes the function 
of which are to collect the current before it has a chance to 
reverse its direction, for as soon as a coil passes under a 
brush the current in that coil reverses on account of pass- 
ing by a south pole instead of by a north pole. If instead 
of bringing out the ends of every coil to segments in the 
commutator, all the coils are connected in series around the 
circumference of the armature and two taps at opposite ends 
of a diameter are brought out to two collector rings, the ma- 
chine would generate alternating current instead of direct 
current. In this case since there is but one external circuit 
the alternating current generated is called single-phase. If 
three equi-distant taps are brought out to three collector 
rings the alternating current generated is called three-phase 
since there are three external circuits. If four equi-distant 
taps are brought out to four collector rings the current gen- 
erated is called quarter phase or two-phase. 


Taking the three-phase generator as described above, it 
should be noted that since there are the same number of 
armature turns between each tap, the voltages between any 
two circuits will be the same. This should not be confused 
with the three-wire system lighting systems, 
where the voltage between the outside wires is twice the 
voltage between the center and either outside wire. In a 
perfectly balanced three-wire lighting system the middle wire 
In a perfectly balanced three-phase sys- 
tem each wire carries the same amount of current. 

Suppose a direct current generator runs normally about 
500 r. p. m. If it then be run at 1,000 r. p. m. the voltage 
generated will be about twice that generated at 500 r. p. m. 
In the case of an alternating current generator the voltage 
at 1,000 r. p. m. will also be twice that at 500 r. p. m. and 
the frequency will be twice that at 500 r. p.m. Frequeney 
is usually spoken of in cycles per second or alternations per 
second. A cycle for a 2-pole generator is one complete revo- 
lution, for a 4-pole generator it is one-half a revolution, for 
a 6-pole generator it is one-third of a revolution, etc., etc. 
In each revolution of a 2-pole generator there are two alter- 
nations, hence a cycle consists of two alternations. It is 


in use for 


carries no current. 


convenient to remember the following rule in regard to fre- 
quency: 
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“The frequency of any generator is equal to the number 
of revolutions per minute, times one-half the number of 
poles, divided by sixty.” 


It is desirable at this point to compare two or more D. 
C. generators operating in parallel and two or more A, C. 
generators operating in parallel. With two direct current 
generators of the same design running at the same speed 
and the same voltage, it is possible to connect them in mul- 
tiple and each will take its share of the load. If it is de- 
sired that one generator take more load than the other it is 
only necessary to raise its voltage; in fact, it is possible to 
make one machine take all the load and run the other as a 
motor merely by varying the potential sufficiently. It is not 
necessary to have the two machines running at the same 
speed provided the voltages are equal before throwing the 
paralleling switch, and they will divide the load equally be- 
tween them. 


In the case of two alternators of the same design it is not 
only necessary that the machines be running at the same 
speed and the same voltage before they are thrown in paral- 
lel, but it is necessary that the paralleling switch be thrown 
at the instant when both machines are in phase, they then 
act as if connected by gears, if one runs faster the other 
also runs faster. Varying the voltage after the machines 
have been phased-in will have no effect on dividing the load 
between the two machines. The only way that the load can 
be adjusted between the two alternators is by opening or 
closing the throttle on the prime mover. Adjusting the field 
rheostats to change the voltage of either machine only 
changes the amount of current which flows between them 
but does not affect the current in the outgoing line, except 
possibly in line losses and in change of load due to variation 
of line voltage. This current which circulates between the 
machines is called “wattless” or “idle” current as it does no 
work. 


Since there is a possibility of having idle currents in an 
alternating current circuit it is necessary to introduce a 
factor by which the product of the volts and amperes (the 
apparent power) must be multiplied to give the real power. 
The apparent power in a single-phase line is equal to the 
product of the volts and amperes, the apparent power in a 
balanced three-phase line is equal to the product of the velts 
and amperes, times the square root of three. A quarter- 
phase circuit is the same as two independent single-phase 
circuits. The real power is the apparent power multiplied 
by the power-factor which is never greater than 100 per cent. 

The real power is measured by a watt-meter. This instru- 
ment can be supplemented by a wattless component meter 
if necessary. 


A.C, System. 


The alternating current system of signaling here discussed 
consists briefly of a number of power stations or sub-sta- 
tions along the right of way, connected by transmission 
wires. These transmission wires supply current to small 
step-down transformers every block for track circuits, for 
operating signal apparatus and for lighting the signals if so 
required. As often as desired and for intervals not over 
five miles the transmission line is sectionalized so that any 
section may be cut out. The line is also sectionalized at 
every power station or sub-station, making it possible to feed 
in either direction, or both, from any station. For illustra- 
tion, station A, Fig. 2, may feed to the right and to the 
left. In case of a failure between m and n, A can feed to 
m and B to n, leaving the line dead between m and n. The 
apparatus should be designed liberal enough to permit feed- 
ing the entire line from sub-station B, should it be necessary 
to shut down either A or C, or both. 
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Power Stations. 





The location of power plants for a proposed installatio, 
of railway signals will, of course, largely depend upon thy 
particular part of the line under construction. In genera, 
however, it is proposed to locate them at points where ther 
is already a demand for power, at round houses, repair shop; 
and at water stations, thus combining under the dire 
charge of one attendant such joint power plants. They 
stations can be placed 20—40 miles apart, denpending upo 
the voltage employed and the particular requirements of the 
service. On account of the flexibility of the alternating 
current system considerable latitude is allowed in the lo. 
cation of these stations, thus permitting the use of existing 
power plants to the best advantage. It is important to con. 
sider the source of power at these stations in order to dis. 
cuss the types of apparatus available and the adaptability 
of each for signal service. 

Signal power plants can be either independent power sti. 
tions or sub-stations, that is, they can consist of prime mov. 
ers or converters. The latter class have a greater applica 
tion on electric than on steam railroads, since a main powe 
station and a high tension transmission line are usually 
available. They are discussed here because it is sometimes 
necessary to buy power from a local power station for the 
operation of motor driven pumps, for machine tools or for 
lighting, and if it is convenient to locate a signal station 
at the same point, means can be provided for adapting the 
power to the signal system without the expense of building 
an independent power plant. 


Prime Movers. ‘ 


Power stations will either consist of direct connected | 
steam engines or steam turbine units, or direct connected | 
gas engines. Belted, geared or chain driven units are co- 
sidered less suitable for signal service mainly on account of ; 
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the introduction of another link in the transmission, greatet F 
maintenance charges and less reliability. These latter unit 

are gencrally less expensive than the direct connected units 

for which reason they may require consideration for somt | 


installations, but need not be discussed here. 


It was seen in the early part of this paper that for alter 
nating current generation the speed of the prime mover wa 
an impertant factor and if commercial frequencies are aé-F 
hered to for signal service, all generating apparatus will ru > 
at certain definite speeds, which are given in table belov, 
and the speeds of the prime movers must be adapted to the 
speeds of the generators. 





TABLE. I. 
Synchronous Speed of 25 and 60-cycle Motors and Gener 
ators. 
No. of Poles. 25 cycles. 60 cycles. 
2 1500 3600 
4 750 1800 
6 500 1200 
8 375 900 
10 300 720 
12 250 600 
14 214 514 
16 450 
18 400 
Alternating current generators and motors of small «> 
pacities are manufactured with a fewer number of poles af 





the number of poles increases as the size of the unit it) 
creases, consequently the speeds of the small machines fay 
the same frequency is greater than that of the large m/f 
chines. The following table shows the speeds of steam > 
gines, steam turbines and gas engines which conform to be 
practice. 
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TABLE II. 
Economical Speeds for Engines—Turbines and Motor Gen- 
erator Sets of Various Capacities. 


kK. W. Steam Gas Motor Gen. 
Capacity. Engines. Engines. Turbines. Sets. 

5- 10 450-600 700-750 5000 1200-1800 
10- 20 350-450 650-700 4500 900-1200 
20-50 350-450 550-600 3600 900-1200 
50-100 300-400 400-450 3000 720- 900 
100-300 1500-1800 720- 750 
300-500 1500-1800 720- 750 


Comparing this table with the previous one for alternating 
current generators, it will be seen that for small sizes the 
steam turbine is not adapted for alternating current service 
on account of its high speed. We can, therefore, assume 
that for the ordinary and smaller stations the prime movers 
in signal power stations will be either steam or internal com- 
bustion engines. 

Direct connected steam engines of the marine type are 
manufactured for direct current purposes in suitable 
for direct connection to alternators. Internal combustion 
engines are now built in commercial sizes suitable for oper- 
ating alternating current generators. The choice between 
these types of prime movers will necessarily be governed by 
adaptability, first cost, cost of maintenance, etc. The re- 
liability feature is more or less a question of prejudice for 
or against one type or the other. It is recommended that 
internal combustion engines be four stroke cycle with four 


sizes 


or more cylinders. 
Alternating Current Generators. 

There is also offered two types of alternators, namely, the 
revolving armature and the revolving: field type. In the 
former type the alternating current, either single-phase or 
three-phase, is collected from slip rings, as explained in the 
introduction. On account of the difficulty of insulating the 
collector rings and brushes these machines are limited to 
low voltage generation. On the other hand the revolving 
field type requires no collector rings (except for the D. C. 
exciting current which is always low voltage) consequently, 
they can be wound for any voltage up to 6600 or 11,000 volts. 
Either type of generator can be iurnished with direct con- 
nected exciter. For signal purposes the revolving field type 
of generator is recommended on account of the superior 
construction and better insulation afforded. 

Converters. 

If electrical energy is available at points aiong the line 
where it is advantageous to place signal stations, sufficient 

into alternating current of the 
or more types of converters as 


energy can be converted 
proper frequency by 
enumerated below. 

Direct current motor generator sets consist of two units 
mounted on the same base and direct connected, the motor 
is driven by direct current from the source of power and 
drives an alternator, thus converting direct current, so to 
speak, into alternating current. 

Motor generator sets consisting of two alternating current 
machines of different frequencies are called frequency 
changer sets. They consist of an alternating current motor 
called a synchronous motor, and an alternating current gen- 
erator. Thus it will be seen that the signal frequency need 
not be the same as the power frequency. The voltage of 
such a generator is in no way dependent upon the voltage 
of the motor. 


one 


Transformers. 

When the frequency of the power load is the same as that 
of the signal system, but the voltage different, only trans- 
formers are required to adapt the power to the signal sys- 
tem. In some cases where the units are small it has been 
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found advisable to generate power at low voltage and step it 
up to a higher voltage for the transmission line, but when 
the units are large enough to permit winding them for the 
transmission voltage it simplifies the station arrangement 
considerably to do so. 
Switchboards. 

The switchboards in signal power stations will, in general, 
control two or more generating units and two or more 
transmission lines or feeders. In the control of these cir- 


. cuits it is important that the switchboard be as flexible in its 


operations as possible, but without introducing undue com- 
plications. 

The following operations have been considered important: 

Ability to substitute generators without cutting off power. 

Ability to make emergency connections quickly, safely and 
without errors. 

Ability to run in parallel with stations on either side, or to 
connect the transmission lines through giving the operator 
an opportunity to shut down the whole station without in- 
terrupting the signal service. 

Ability to operate a temporary or emergency line while 
signals are being re-located, or while making repairs on the 
permanent line. 

The general scheme here proposed is to have a common 
bus with branch circuits to the generators and outgoing 
each circuit being controlled by a switch. These 
switches can be either hand operated or automatic, that is, 
they can be arranged to automatically open the circuit in 
or without this feature. 

The be equipped with either a 
time limit relay or with a series trip. The time limit fea- 
ture prevents the switches opening with every momentary 
overload, which would cause considerable annoyance, but 
only opens when the overload is sustained such a period as 
may become injurious to the apparatus. It is not necessary 
to have the automatic feature on every switch, since the 
system can be fully protected by automatic switches at points 
where a warning bell can be sounded and the attention of 
the operator called to the fact that the switch has opened. 
In general automatic switches with time limit relays and 
bell signal device should be supplied with every feeder panel. 
Generator panels should have non-automatic switches. 

In considering oil switches for signal power stations, it is 
necessary to consider only those which are suitable for oper- 
ation on a maximum voltage of 6,600 volts, since the power 
required for the signals is small, and a higher potential will 
not permit enough saving in copper to offset the additional 
cost of transformers and better insulation. With this limit 
in voltage and the amount of power transmitted, oil switches 
of small dimensions and compact designs can be mounted 
directly behind the panel or on a framework which requires 


lines, 


case of an overload, 


automatic switches may 


very little space. 

All oil switches are quick break, that is, the moving con- 
tacts drop away from the stationary contacts rapidly when 
the switch is opened, 

Air brake switches are not recommended for alternating 
current circuits except for disconnecting switches, since the 
voltages are usually high enough to carry the arc from one 
blade to the next when the circuit is opened. 

The connections for the following instruments are shown 
in Fig. 1. 

A voltmeter, usually mounted on swinging bracket and 
wired to two or more 8-point potential receptacles, so that 
the voltage of any phase of any generator may be read. 

An ammeter on each generator panel, so that current in 
any line may be determined. 

An indicating wattmeter on each generator panel. 

A recording wattmeter in the bus. 
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A synchronism indicator and on every generator and 
feeder panel two 4-point synchronizing receptacles, to enable 
phasing in with any station or any generator. 

Potential and current transformers, field rheostats and 
switches, lightning arresters and disconnecting switches and 
ground detectors are shown where necessary. 

Transmission Lines. 

The transmission lines may be run underground or over- 
head as local conditions demand. It is, of course, better 
protected from damage by wrecks, sleet storms and light- 
ning troubles if placed underground than if placed overhead, 
but the cost of laying conduit and suitably insulating the 


conductors has thus far prohibited extensive underground 
construction for railway signal purposes. On the other hand, 
thousands of miles of pole and tower transmission line con- 
struction have been operated by power companies through- 
out the country with only slight annoyance from sleet storms 
and lightning. 

The most serious mechanical failures are caused by sleet 
collecting on the wires, followed by cold weather and high 
winds. This condition occasionally takes down several miles 
of transmission line unless liberal allowances are made in 
selecting the size of wire, pole spacing, amount of sag, insu- 
lators, insulator pins and cross arms. In some installations 
it will no doubt be satisfactory to place the transmission line 
on the same poles with the telegraph and telephone wires, 
but under present conditions there are few pole lines con- 
structed and maintained in such a manner as will warrant 
placing the signal transmission lines on them, 

There are two or more ways to provide against mechanical 
failure of a transmission line seriously affecting the opera- 
tion of the signal system, namely, by constructing two inde- 
pendent transmission pole lines or by sectionalizing, or by a 
Possibly the latter is the best, but 
the cost of so doing will limit this application to only the 


combination of the two. 


larger and more important installations. 
A very satisfactory and safe form of transmission at a 


reasonable expense can be provided by using a lead covered 
cable carried on existing pole lines supported by messenger 
wire construction. The lead sheath should be grounded at 
adding intermediate stub poles this construc- 


although not of 


intervals. By 
tion can actually be made very reliable, 
entirely pleasing appearance. 

However, the most desirable arrangement is underground 
construction, preferably pull-in type of conduit. This form 
of construction is, as a rule, prohibitively expensive for most 
signal installations. It is the opinions of the writers that an 
entirely practical and very durable 
be devised by what we would term lay-in construction, using 
a special clay product or treated timber 


type of construction can 


as a form either 
trunking, after cable is in place protecting same by filling 
form with some plastic insulating compound. For such con- 
struction providing a covering and in addition under streets 
and public roads protecting by a layer of concrete; in fact, 
protecting the entire length of the transmission system in 
this manner would be of advantage. If lead covered con- 
ductors are used precaution should be taken to protect them 
from salts in the cement covering, and if treated timber 
trunking is used, it is very necessary to keep any rubber 
covered wires coming in contact with the preserving oils. 

It is also felt where transmission wires are of sufficient 
size (No. 8 B. & S., or larger) that the use of varnish cam- 
bric insulation is permissible without sacrificing in the least 
reliability or durability and at a saving of approximately 25 
per cent for the cost of conductors. 

A method of sectionalizing a signal transmission line is 
shown in Fig, 2. 


The method of sectionalizing is briefly as follows: On the 


busses and one horizontal bus; east line is connected to one 
back of a slate or marble panel are mounted three vertical 
vertical bus, the west line to the middle and the emergency 
line to the third bus. The transformers are located in the 
lower compartment and are conected to the horizontal bus. 
It is proposed to connect the vertical bus with any of the 
horizontal busses by means of high potential plugs in the 
manner shown. 
Lightning Protection. 

Lightning protection consists in providing means for allow- 
ing lightning to pass to ground without going through trans- 
formers or other apparatus on the line and at the same time 
prevents the line current from following after the disturb- 

There are two general types Of arresters 
on the market at present, namely, electrolytic type and multi- 
gap type of arresters. The electrolytic type has many advan- 
tages which render it better adapted for high voltages and 
large capacities than the multi-gap type. 
lie chiefly in the ability to set them for a discharge voltage 
only slightly excess of the operating voltage. This type 


ance has passed. 


These advantages 


has also a larger discharge capacity. 

The multi-gap type is smaller, less expensive, requires less 
attention, and for this class of service will give sufficient 
protection if properly located and a sufficient number used 

Three-Phase vs. Single-Phase. 

It seems advisable at this time to call attention to some 
of three-phase and single-phase apparatus 
le to single- 
are not 
Phase-splitting devices or single-phase com- 


of the features 
which make the three-phase distribution preferab 
phase. Single-phase induction motors in themselves 
seli-starting. 
mutator motors are required for the operation of the signal 
mechanism. On account of the energy consumption and the 
limited space afforded for these phase-splitting devices, it is 
frequently necessary to compromise in their design, with the 
result that they frequently give trouble from burn-outs. 
Most of these methods of phase-splitting involve some 
complications in the wiring which in a measure offset the 
extra connections required by the third wire in a three-phase 
distribution system. Even with the phase-splitting 
used on single-phase motors the torque is inferior to that 
obtained by three-phase or quarter-phase motors. Three- 
phase generators operate better in multiple because they are 
Three- 


devices 


held in step better than single-phase generators. 
phase transmission lines require less copper for the same 
efficiency than single-phase transmission lines. 

In case of single-phase transmission the failure of one 
wire or one transformer cuts off the entire supply of power. 
\ failure of one wire or one transformer in a three-phase 
distribution system leaves a single-phase with phase-splitting 
devices in circuit, so that if the line is properly insulated 
the apparatus on the line will receive power and will be 
able to continue in operation until trouble is remedied. 

Single-phase generators require more material, and, conse- 
quently, cost more than three-phase generators and at the 
same time have poorer regulation. 

As seen above, the current required to operate single-phase 
motors is excessive, and it is obvious that a greater difficulty 
will be experienced in obtaining a generator of sufficient 
capacity and regulation to supply current for clearing all 


signals after an interruption of power. 


Parallel Operation of Signal Power Stations. 

In the parallel operation of signal power stations much 
depends upon the size of units employed and the size of the 
transmission line. For instance, a large station with large 
units may keep a smaller one in step over a light transmis- 
sion line, but if it is desired to operate two large units each 
with an external load three or four times the signal load, 
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Bese then the transmission line would not be large enough to | i 
tical hold them together, as the resistance of the line would not i 
ee allow sufficient synchronizing current to flow back and forth 
the over the line. It is, therefore, felt that it will be found 
bus. entirely practicable with alternators in the several stations of 
the sufficient size to supply only the amount of current required 
the for the signal system, or even with one large power plant to 
operate three or may be four power stations in multiple, each 
station pumping into the line its share of the power in much 
is the same way that air pumping plants operate in electro- 
— pneumatic systems. 
er Before leaving the transmission line it is important that 
ter the signal engineers keep in mind and work towards adopt- 
ahi. ing standard voltages in order to avail themselves of the 
sain development of standard apparatus insofar as it meets their 
al requirements as well as would any other unusual voltage. £—<——H-H——______— 
iges Conclusion. 
—_ In conclusion, we feel warranted in making the statement 
se that by utilizing the best available apparatus, by following the 
most approved methods of construction and by proper study 
less of the environments of each installation, that transmission | 
oe systems can be constructed that will be found entirely ade- 
me quate and reliable to furnish the necessary current to meet 
the exacting conditions of railway signal service. We ven- 
me ture the prediction that the use of A. C. current will be 
tus extended in future signal installations on account of its being 
gle- the only absolutely effective means of eliminating foreign 
not current troubles and it is practical to so design and construct 
om- A. C. signal apparatus which will be found more reliable and 
nal robust than D. C. signal apparatus. There is also the great 
the § advantage in the transmission of alternating current over 
} is direct current. 
the 
me Subaquous Concrete Work 


the By H. R. Lordly, .M. Can. Soc. C. E. 























ise The primary object of this paper is to describe the rather 
Ses extensive concrete work in connection with the Quebec canal 
at system, and more particularly the construction of five miles 
ee- of concrete wall without unwatering on the Lachine canal. 
re “Engineering News,’ November 25th, 1909, states editori- 
ee- ally that “there is undoubtedly a strong prejudice in the engi- 
ne neering profession against laying concrete under water. Mil- 
lions of dollars are spent every year on coffer-dams and cais- 
ne sons, in order to lay foundation concrete in the dry. Not- 
er. withstanding this, it is entirely possible to lay concrete 
se under water which will be as sound and solid as the best 
ng concrete laid in the open air.” 
ed The article then recites, as one example, the construction 
be of the Detroit tunnel, and while there are doubtless many 
minor undertakings of subaqueous concrete work, it is quite 
e- probable that the lack of published articles on the subject is 
he due mainly to the fact that engineers actively engaged 
construction work are not usually in a position to write up 
se their experiences, at least during the progress of the work. 
ty The author has in his possession notes on concrete con- 
nt § struction under water, dating back many years, and giving 
Il various methods employed abroad, particularly on lighthouse 
and jetty work in Great Britain. Many of the older methods 
were confined to the use of paper bags, sacks, etc., to provide 
h an additional safeguard against washing out. 
ie A leading United States cement manufacturing company, in 
re a pamphlet on “Concrete Construction,” gives a warning, as 
zs follows: 
h OF “Concrete should never be placed under water if it pos- 
i - sibly can be avoided, because the materials are in danger of 
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Concrete Belt Wall Over Rock, Dry Masonry on Top. 


the coarse was illustrated in a little test by the engineers 
constructing the Holyoke dam. 

“A small batch of concrete was mixed in the proportion of 
one part of cement to two and one-quarter parts sand to five 
parts stone, and thrown into a pail of water with a trowel. 
The surface hardened satisfactorily and, after several months, 
the water was poured off and the material taken out. Instead 
of a uniformly mixed concrete, three layers were found. On 
top was a thin layer of practically neat cement, then about 
two or three inches of mixed sand and cement in a porous 
mortar, then below this a mixture of sand and stone as sep- 
arate and clean as before the concrete was mixed. 

“This experiment and other tests show that if concrete 
has to be placed under water it must be deposited in large 
masses, and never by shovelfuls. 

“On small work, put the concrete in pails, place a board 
over the top of the pail, and lower it carefully into the water 
to the bottom. 
the board, and slowly raise the pail, allowing the concrete 
to flow out. Great care must be taken not to disturb the 
water in which the concrete is being placed, nor to touch 
Concrete must never be placed under 


Turn the pail upside down, carefuly remove 


the green concrete. 
water if there is any current, because the cement will be 
washed away, leaving only the sand and stone. 

“Another method for depositing concrete under water is 
to pass the concrete slowly through a sprout or tube which 
reaches to within a couple of inches of the bottom where 
the concrete is to be placed. The tube must be kept full and 
the concrete kept moving continuously and slowly through 
it. On large work, specially designed buckets are used for 
depositing the concrete under water, but these are generally 
operated by a derrick.” 

This warning may be necessary from the standpoint of a 
cement company which desires to see its product respected, 
and the advice “not to deposit by shovelfuls is good,” but 
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Lifting 100 Ft. Mould for Concrete Facing. 











Mould in Position, Mixing Plant at Work. 
the scare clause, ‘concrete 


water if it possibly can be 


should never be placed under 
avoided,” is somewhat out of 
place in these days of progressive engineering. 








Concrete Mixing Plant, Showing Bucket, Arm, Mould and 
Blocking. 


Necessity demands, at times, that concrete be placed even 
where there is a current, and the author believes, after am 
experience of handling sixty thousand cubic yards of com 
crete in “specially designed 
buckets for depositing the concrete under water” are some 


subaqueous work, that the 


times unnecessary. 
It is rather a pity that such a trivial experiment, as quoted 
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above, should be seriously offered as a reason for rejecting 
such an important material of construction. 

The carrying out, however, of subaqueous concrete work 
really depends on whether the special method which it 
necessitates makes the work more costly than doing it in 
the dry, or if, under the circumstances, there is no other 
alternative. 

In the case to be described here, the slope walls of the 
Lachine canal, the alternative had been tried and had failed 
to meet the requirements. 

Before directly entering on the subject proper of this 
paper, it will be well to review briefly canal slope-wall con- 
Struction, and particularly the conditions on the Lachine 
canal which gave rise to the necessity of subaqueous work. 

This historic waterway, in its various stages of enlarge- 
ment, the construction and reconstruction of its prism walls, 
affords much information that may be useful in many 
branches of hydraulic work. It also proves one important 
point, viz., that, with modern sized vessels (see illustra- 
tions), more powerful propulsion, and a greater requisite 
speed, earth embankments and small rip-rap must give way 
to concrete, and that in established waterways, where re- 
Pairs must be made without unwatering, this new method 
of lining can be applied effectively and economically without 
interfering with navigation. 

In the report of the International Waterways Commis- 
sion, 1898, various methods of constructing canal embank- 
ments are discussed, but it is doubtful if, outside of the 


pitched stone, or rip-rap, used on the banks of the Man- 
chester ship canal, any of the other methods described, such 
as earth embankments, with or without bermes, etc., would 
be of value on our Canadian canals, at least on those of the 
standard size. In this connection it must be noted that a 
canal which has to be unwatered for short periods in the 
spring of each year, and which has earth embankments cov- 
ered with light rip-rap, is likely to have these slide in and 
cause much damage. In this respect, ice is also a factor 
which must be considered (see illustrations). 

One engineer, quoted in the above report, stated that a 
test had been made on a German canal with a lining of sand 
beton. Small slabs were moulded in boxes, and, when set 
hard enough, were placed in the wall. This plan was after- 
wards given up and the blocks moulded on the banks, the 
thickness of the covering being about six inches. The pro- 
portions of the beton were one to ten, and it was only used 
at levels below water-line. The mixture was found too lean 
to be of value when exposed to the air. 

On some French and Italian canals a covering of beton, 
made with hydraulic lime, has been used. On canals of 
very small cross-section an attempt at waterproofing this 
beton has been made by covering it with “chape,” a mortar 
of Portland cement. All of this work has been done in the 
dry. 

It would appear that the construction of heavy concrete 
slope-walls in canals of the larger size, and particularly by 
a subaqueous process, has been first carried out in Canada, 
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and the experience gained here should prove of value. 
tical walls are also being built under water in the 
manner. 

Plate A sections of the various enlargements and 
deepenings of the Lachine canal. No. 3 shows the section 
during period from 1840 to 1870, the canal had a nav- 
igable depth of only nine feet. The dotted line represents 
a section of the Manchester ship canal. 

No. 4 represents the section after the year 1870, and it is 
during this period that the question of slope-wall construc- 
Types 1, 2, 3 and 4 show 
the face the 


shows 


when, 


important one. 
of projection 


tion became an 
the 
slopes. 

Originally the slope-walls were rip-rapped, or pitched, as 
it is termed in England, largely with the stone excavated 
from the work. Some of this stone, which was of the nature 
of a dark shale, disintegrated, and under the increased wave 
action, due to steam towage and steam-propelled vessels, 
large areas of the walls were destroyed. One of the illus- 
the condition of some of the walls in the 
spring of 1897, just previous to the deepening of the upper 
reach in that year. This is type 4 in the plate. See also 
the illustrations following. 

In 1898 it was decided to rebuild the damaged wall in 
heavy courses with crystalline grey limestone from the 
Caughnawaga quarries. The base of the new wall was about 
three feet thick, and the courses decreased one inch per foot 


various kinds used for of 


trations shows 


of slope. 

Above the water-line was a coping course, and on top 
of this a revetment of broken stone was placed, to take the 
wash of the steamers (Plate A, type 1). 

This work was carried on for a number of seasons during 
the period of unwatering, in the month of April. As there 
were upwards of seven miles of wall to rebuild, and the 
progress made by working only two or three weeks each 
not be otherwise than slow, it was seen that 


year could 


some other method must be 
protection of the banks. 

In 1904 the author, who was then in charge of the work, 
was instructed to prepare plans for rebuilding the walls in 
a more expeditious manner. The superintending engineer 
of the Quebec Canal Division, Mr. E. Marceau, approved of 
using concrete on the slope-walls, and this material had 
already been very largely used in rebuilding the locks and 
the vertical walls at the entrance to the canal. By the use 
of concrete much skilled and expensive labor could be dis- 
pensed with; stone cutters were difficult to get and harder 
to hold, particularly in the early spring time. 

The face of the slope-wall is about 24 feet (slope 1 to 1). 
It was first decided to use a belt of concrete, 8 to 12 feet 
wide and 1 foot thick. This belt was to be placed in the 
middle section of the wall, leaving in any rip-rap below 
which was in good condition, and running the concrete all 
the way down in a column, 4 feet wide, to a firm foundation, 
at points about 24 feet centers. (See sketch, Plate F.) 

From the 16-foot level, up, the ordinary limestone rip-rap, 
as originally designed, was to be used. With this plan of 
doing the work it seemed possible to provide for a consid- 
erable length of the concrete belt being placed rigidly, 80 
to permit the stonelayers to finish the work by the first 
of May, when the water was run into the canal, and also 
to have portions of the old rip-rap that were firm. The 
work was generally started by April 3rd or 4th, but usually 
it was difficult to get more than three good working weeks. 

In the execution of this plan some difficulty was found 
in using mould boards for the face. They proved difficult 
to keep in place, and more expensive to handle than was 
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adopted in order to hasten the | 
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anticipated. In some portions of the wall an attempt wa 
made to use a stiffer concrete, about one foot thick, laid o 
without any forms, but this proved too slow. About a quat- 


ter of a mile was done in three weeks, although, as will bef 


seen in the photograph herewith, the rocky bottom of this 
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Revertment Wall Over Concrete Wall. 


garticular portion of the canal did not require as much con- 
This method 
gve a higher class of wall, and more of it in a limited 
3y it also the cost of labor was reduced, thus off- 
etting to some extent the extra cost for cement. A section 
of the concrete belt wall will be seen in Plate 1, type 2, and 
3 photograph, showing the finished revetment above water-line, 
is also given. 

The wall on the south side of the canal, upper reach, was 
steadily getting worse, and on the north side a number of 
leaks were in evidence. The method of doing the work in 
the dry had proved too slow, and some more rapid system 
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had to be devised. It was then proposed that the walls 
should be laid entirely in concrete, except the revetment, and 
that the whole work should be done without unwatering the 
canal and during the period of navigation. 


Under-water-concrete work had already been done in some 


minor cases on the canal, and one experience, that of the 
abutments on Black’s bridge, was taken as suggesting the 
possibility of successful subaqueous construction of the slope 
walls. In the spring of 1903, during the building of the north 
abutment of this bridge, just after the forms had been placed, 
the water in the river rose rapidly, until there was a depth 
of 23 feet over the foundation. Time did not permit of wait- 
ing for the water to recede. At first a wooden chute was 
used and the concrete dropped through it, but after one cor- 
ner of the forms had been filled, the box was discarded, and 
the concrete was dumped from barrows directly on the edge 
of the filled portion and allowed to flow forward at its own 
natural slope. The slow movement of the concrete was the 
of the cement. The 
water was cold, and the set retarded sufficiently to aid the 
work in preventing injury to the placed concrete while the 
successive batches were dumped on the top of the sloping 
There was no current in the canal, but, on 
account of the rise and fall of the water in the river, a slight 
undulating experienced. This abutment, 
which had a width of from 14 to 8 feet, and a total length 
The 


best guarantee against washing out 


mass in situ. 
movement was 


of 80 feet, was thus satisfactorily completed in time. 
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face of the wall, when the forms were removed, was found 5. The operating machinery of the ram required to be 


smooth and in perfect condition. 

In lining the prism walls below water with concrete a 
different problem arose. Navigation was to be maintained: 
the current in the canal of about one mile pér hour and the 
wash of passing vessels had to be provided for. The face 
of the wall is 24 feet, slope 1 to 1. The thickness of concrete 
required 18 inches, and, as mould boards would have to be 
used, there was a danger of the concrete clogging between 
the form and the projections of the old masonry wall, thus 
creating large voids. A method of preventing the clogging 
and forcing the concrete down in place had to be devised. 

After some preliminary discussion, the contractors for 
the original work, Messrs, Haney, Miller, Quinlan & Robert- 
son, came forward with an offer to do the work under the 
‘conditions described, and agreed to build the following plant: 
Six moulds, or forms, 100 feet by 24 feet face; a mixing plant, 
with a ram and box that would carry the concrete down 
between the wall and the forms; a lifting scow; a diving 
plant, ete., etc. The plant was calculated to do 200 yards 
per day. 

It was proposed to prepare the toe of the walls during 
the spring unwatering. The forms were to be floated to the 
work, during the period of navigation, placed by the aid of 
the lifting scow and divers, and heavily loaded at the bottom 
to remain in position. Each form would be kept in place 
until the concrete was set sufficiently hard to permit of its 
removal, and would then be moved to the head of the line 
in order to continue the work. The designing of the forms 
and plant was placed in care of Mr. A. T. Gibson, the chief 
assistant engineer for the contractors. 

While the resultant pressure behind the forms would not 
be great, their large size, the flotation to be overcome, and 
the force of the wash from passing steamers was sufficient 
to make the problem of their design and retention in place a 
difficult one. A special lifting scow for erecting and remoy- 
ing the forms was also required. 

In designing the mixing and laying plant, which was to be 
On scoOws, some important points had to be considered. 

1. The scows must be narrow and lay parallel (longitudi- 
nally) to the banks in order not to obstruct navigation, 

2. The ram carrying the box with movable bottom to 
deposit the concrete required to be operated on a slope of 
45 degrees. 

3. Its tendency to move with the wave undulations had to 
be overcome. 

4. The ram had also to be so designed that it could be 
moved past any obstruction on the banks, electric current 
poles, telegraph poles, etc. 


under perfect control and but little agitation of the water 
behind the forms created by its action. 

In addition to these conditions, a supply bin, an automatic 
hoist and measure, to feed the mixer, had to be designed 
to suit the requirements of the work. A diving outfit and 
lifting scow, anchors for the moulds, etc., were also required, 
It will be thus seen that the conditions were many and 
somewhat difficult to overcome. 

Moulds.—The moulds were constructed of heavy timber, 
each mould being 100x22 feet, additional width being added 
at the top by placing longitudinal planks on the part out of 
the water. 

Plate A gives a good idea of the method of construction and 
the details of the longitudinal trusses to give stiffness to the 
framework. The heavy timbers were British Columbia fir. 
A platform or cradle was provided about five feet from the 
bottom of the mould to hold iron rails for ballast. The en- 
tire plan was carefully carried out, and, as will be seen later, 
the moulds were perfectly successful and rigid enough to be 
kept in nearly perfect alignment. 

Mixing and Depositing Plant.—Plate B gives the general 
arrangement and details of the mixing plant. The plant is 
shown in place and ready for operation. It will be noticed 
that the scow is a narrow one, and that the overhang plat- 
form carrying the mixer and receiver hopper is partly coun- 
terbalanced by the stone and sand bin. The bin had botha 
sand and stone compartment, the material being taken from 
the barges alongside by a clam operated by a stiff leg der- 
rick placed at the other end of the scow. 

Measuring Car—-The measuring car, about 32 cubic feet 
capacity, is shown in three positions, and its method of 
operation is well worth a careful examination. After being 
fed by the chute while in its lowest position, the cement 
being placed in from the side by hand, the car ascends the 
double-rail track and turns completely upside down (see 
position 2 and 3). The intermediate position between 2 and 
3 would show the rear wheels, first in the air, free of any 
rail, and next engaging the rail, which carries it while dump- 
ing. This apparatus, as designed by Mr. A. T. Gibson, was 
one of the most efficient parts of the plant. 

The feed car dumped into the mixer hopper, and, after the 
materials were mixed, the concrete was dumped into a receiv- 
ing hopper, from which the box on the ram was supplied. 
This supply hopper held about three batches of concrete, 
and allowed the mixer to be run almost continuously with- 
out depending on the speed of the ram, which was at times 
likely to be irregular. 

(To be continued in July.) 
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[he paper on this subject published this month, though spe- 
cifically describing work on a canal, is none the less of interest 
to railroad men in that it is frequently necessary to do con- 
crete work in the presence of water. For example, signal and 
bridge foundations, retaining walls, etc., must frequently be built 
in very wet soil or even where the ground is under water, and 
where the exclusion of the water would be a very serious mat- 
ter on account of the expense. The paper seems to demonstrate 
clearly that such exclusion of water is not necessary if there 
is no swift current or other violent disturbance to interfere with 
the setting of the concrete. 


The Signal Department 

The Delaware, Lackawanna & Western has for several years 
enjoyed an enviable reputation for thoroughness in all things. 
This characteristic is plainly evident in the signal standards, a 
description of which is published in another column. 

The present methods were originated by Mr. A. H. Rudd, at 
Present signal engineer of the Pennsylvania, and his policies 
have been ably carried out and amplified by his successor, Mr. 
M. E. Smith. The chief end desired by the signal department 
of this road was uniformity without the sacrifice of safety or 
eficiency. Working with this in view, it has been brought 
about that a maintainer can be taken from any part of the road 
and put to work on any other part without the necessity of 
losing any time studying local conditions. The result has been 
wonderful flexibility of organization. Another feature of the 
Lackawanna service is the matter of examinations for promo- 
tion. A set of questions was prepared, covering every duty of 
repairman and batteryman, and the men were required to stand 
€xamination on these questions. The fact that the questions were 
always known to the men beforehand did not lessen the value 
of the examination, as in learning the answers a man had learned 
4 code of procedure entirely covering his duties. 

The road is nearly fully equipped with automatic block sig- 
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nals, and all the more important switches and crossings are 
interlocked. One of the disadvantages of constant striving for 
uniformity is seen in the fact that all new installations are still 
of lower quadrant type, and that one particular type of auto- 
matic motor signal has been used for years in spite of improve- 
ments in apparatus. 


The Railway Signal Association 

As announced elsewhere the Raifway Signal Association 
will hold the stated meeting in New York on the 14th of 
this month. The program of subjects for consideration prom- 
ises a more than usually interesting meeting. The paper on 
speed control signals, by Mr. Waldron, should bring out 
some valuable The same may be said of the 
pDaper On power transmission and generation, published else- 
where in this issue, which was rather crowded out at Chi- 


information. 


cago. The meeting will be reported in full in our next 


issue. 


Block System in the U. S. 


The Interstate Commerce Commission has just issued the 
annual report of the Block Signal and Train Control Board. 
ziving length of lines and parts of lines of each railroad in 
the United States worked under the block system as of Janu- 
ary 1, 1910. According to this report there were 65,758 miles 
of passenger lines so operated. Of this 14,237.7 miles was 
automatic and 51,520.38 manual. This is an increase of 2,047.1 
miles of automatic -block signals and 4,162.2 of manual block 
signals since January 1, 1909, making a total increase of 
The report shows that the fol- 
lowing roads which heretofore have reported no block sig- 
nals now use the block Chicago, Indianapolis & 
Louisville; Cincinnati, Indianapolis & Western; Cincinnati 
Northern; Elgin, Joliet & Eastern; Kanawha & Michigan; 
Lehigh & New England; Mississippi Central; Spokane, Port- 
land & Seattle; Virginia & Kentucky, and Western Railway 
of Alabama. These roads represent a total of 2.407 miles 
of passenger lines operated, 1,097.9 mileso f which are worked 
by the block system. 

The report also contains information showing kinds of 
signals used and methods of operation. There were 328.3 
miles of road protected by exposed disk signals, 1,894.8 miles 
inclosed disk, 419.1 miles electro-pneumatic semaphore, 10,- 
664.4 miles electric motor, 875.6 miles electro-gas. Of these 
18,343.1 miles were normal clear and 5,428.5 normal danger. 
There were 24,380 block sections. 

Of manual block there were 39,477.4 miles operated by 
telegraph, 8,105.0 miles by telephone, 945.1 by electric bells; 
1,909.5 miles had no track circuits, 385.8 miles had track cir- 
cuits at stations, and 491.5 miles had continuous track cir- 
cuits. There were 270.2 miles of train staff. Of a total of 
9,898 block stations 3,713 were closed part of the time. 

Under the manual block 7,832.8 miles under 
absolute block, 11,840.4 miles under permissive block by 
three position signal, 10,725.5 miles by two position signal 
and flag or lantern, 22,816.9 miles by caution card. On 
9,934.1 miles rear end protection only was afforded. A stop 
at the station was recognized as a stop for the signal oppo- 


6,209.3 miles for the year. 


system: 


system were 


site on 24,776.4 miles. 

There is a supplementary table showing that telephones 
are used for train dispatching on 26,344 miles of road. 

This report shows that a very encouraging disposition 
existed among general managers to extend the use of the 
space interval even during a time of money stringency. This 
is perhaps one of the most hopeful signs of the times. The 
block system has repeatedly proved its value, not only as a 
safety device, but also as a money-earner, by increasing 
the capacity of a road, postponing the necessity for addi- 
tional tracks, and making possible a reduction in operating 
expenses, since fewer telegraph offices are needed. 
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Railway Signal Standards. 
No. 7. Delaware Lackawanna & Western 


The Lackawanna is a lower quadrant, two position road. On 
double track most signals have two arms and are exactly similar 


to that shown in Fig. 59. On single track, single arm signals are 
and electro-pneumatic signals are both in 
are electro-motor. Fig. 
It should be 
Interlocking home signal blades are 


Electro-motor 
service, but by far the greater number 
139 shows the home blade and Fig. 140 the distant. 
noted that both are yellow. 


used. 












































red. The spectacle is shown in Fig. 149. The stroke of the 
arm is 60 degrees. 
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148.—Storage Battery Charging Switch for Signal, 
Lackawanna, 


All automatic block signals are normal clear and on double 
track are controlled wherever possible by the polarized track cir- 
cuit, 141, 142. Wherever 
line wires are needed, owing to crossing bells, interlocking plants, 
The wires are 

The installa- 


no line wire being required, see Figs. 
or on single track, a separate line is not used. 
strung below the telegraph line on the same poles. 
tion conforms to Western Union standard. 

The night color indications of all signals are: 
low, caution; green, All signals have the mechanism lo- 
cated at the base of the post. They are operated by either potash 


red, stop; yel- 


clear. 
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Fig. 


149.—Spectacle, Lackawanna. 


or storage battery, housed in a case at the base of post, wooden 
box, or well as conditions require. Figs. 143, 144 show wooden 
battery boxes, and Fig. 145, an iron well. Concrete wells are 
also used. The same battery operates the signal and controls 
line circuits when required. When storage batteries are used 
they are charged from a line. Fig. 146 shows a charging station 
with the necessary machinery, Fig. 147 a distributing switchboard 
for above, and Fig. 148, a charging switch. 

Signals and cut sections are installed as shown in Figs. 150, 
151 respectively. Bootlegs are made of wooden trunking and 
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Fig. 164.—Relay Post, Lackawanna. 
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Fig, 154—Cast Iron Battery Chute, Lackawanna. 
capping, Fig. 152 which is used exclusively for wire ducts and 
installed below ground. 

Fig. 153 shows a signal foundation and a platform for the con- 
venience of the maintainer, when the foundation is installed on 
a fill, 

Track circuits are fed usually from four cells in series parallel 
of gravity battery housed in iron chutes, Fig. 154. The clamp 
tor holding trunking in place against the side of the chute is 
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Fig. 177.—Lightning Protection for 
Charging Line, Lackawanna. 
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Fig. 169.—Insulated Rail Joint, Lackawanna. 
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Fij. 156.— Battery Elevator, Lackawanna. 
shown in Fig. 155. The elevator appears in Fig. 156. Track 
circuits are of an average length of 4800 ft. which is also the 
usual length of a block. Cut sections are used as little as pos- 
sible. Methods of taking track circuits through various arrange- 
ments of switches are shown in Figs. 157, 158, 159 and 160. Fig. 










LS NAZI 


ENGINEERING 


AND MAINTENANCE OF WAY. 


















ae 
= 

; C mt : f 
sa 

is 

= 

f 

C 





i | 
J BR | i“ 
Qi isle | | Bt | ahiae 
- ie | Ole =| } faa 
* TIA St in| 
a) i ee 
SNE all ical & 5 
av | -——— = 
me tee ws] 
S | 
Te 
g 


Fig, 161.—Method of Connecting Switch Box to Points. 
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Fig. 153.—Signal Foundation, Lackawanna. 
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Fig. 178.—Oil Tank, Lackawanna, 


161 shows how a switch instrument is connected to a_ point. 


Switch indicators are not used 
Relay boxes, Figs. 162, 163, are of wood as are the supporting 
posts, Fig. 164. 
Fig. 165 is a typical layout of automatic block signals on 
double track, while in Figs. 166, 167 and 168, 
standard 


ram of overlaps. The 


which are continu 


ous with one another, is shown the arrangement of 


signals on single track together with a diag 





standard insulated rai] joint appears in Fig. 169. 


At interlocking plants in block signal territory, the home 
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Fig. 152.—Bootleg, Lackawanna, 





signals are slotted and the distant signals power operate: 
Typical circuits for double track are shown in Fig. 170; this jp. 
cludes indicators, annunciators and electric locking. Figs, 17 
and 172 show the same for single track together with Crossing 
bell and automatic block signal circuits. In Figs. 173, 174, 15 
and 176 appear route locking circuits used in connection with 
electro-pneumatic interlocking. 

Fig. 177 shows how charging wires are protected from lightning 

Fig. 178 illustrates an oil storage tank, used to supply lamp; 

All relays meet the R. S. A. specifications. Track relays hays 
a resistance of 3% or 4 ohms, line relays of 500 ohms. 

The following sizes and classes of wire are standard: Fo; 
line No. 9 and No. 12 B. & S. gage galvanized iron, weatherproo} 
insulation; for bootlegs and leads from track, No. B. & § 
gage rubber covered copper; for leads from line, No. 12 B. &§ 
gage rubber covered copper; for leads from battery, No. 9 B. &S 
gage rubber covered copper; in chutes, No. 12 Stranded ryb. 
ber covered copper. 


(To be continued in July.) 


The Chicago, Milwaukee & St. Paul is installing three-positio; 
upper-quadrant, automatic semaphore block signals on double 
track between St. Paul and Minneapolis. 





An officer of the Oregon Short Line writes that 300 miles oj 
new automatic block signals, the construction of which has here- 
tofore been announced, are now being put up. They are on the 
Utah and Idaho divisions of the road. When this work is fir- 
ished the Idaho division will be completely signaled from Granger, 
Wyo., to Huntington, Ore., a distance of 540 miles. The signal- 
ing of the Utah division will be completed from Sandy, Utah, 


to Cache Junction, 100 miles. It has been reported that an ap- 


propriation has been made for installing signals on the Southern § 


Salt Lake. As a matter of fact there is 
no new construction to be done on this line, as it is already fully f 
signaled; but the officers of the road are considering using the 
staff system on that portion of the line where the salt water of 
the lake interferes with the working of the track circuits. 


Pacific line across Great S 





The Duluth & Iron Range Railroad is installing automatic 
jlock signals between mile posts 27 and 51 on double track 
These signals will be installed by the General Railway Signa | 
Co., and will give three indications in the upper right-hand quai- 
rant. They are of the “Model 2A” top post type and will b 
operated by portable storage batteries housed in concrete wells 
There will be nine signals in this installation. 


The interlocking plants at Chaney Jct., and Sherman, Tex., 1 
the Houston & Texas Central R. R., are being revised. Treated 
wood trunking is being used. 


signal department has just received authori) 
125 miles of A. C. three position uppe 
These signals are to 
the double tracking is completed. 


The Santa Fe 
for the construction of 
quadrant signals on the Coast Lines. 
installed as fast as 

The Central Railroad of New Jersey is installing a 48-levet 
interlocking plant at Bethlehem Jct., Pa. A Saxby & Farmer 
machine will be used. Signals are to be semi-automatic, aad 
approach and indication locking will be used. 


The Waterloo, Cedar Falls & Northern, an electric railway 
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at Waterloo, Ia., will shortly install an interlocking plant at th 
crossing of the Rock Island. The contract for this plant ha 
been awarded to the Federal Signal Company. A mechanical 7 
machine controlling power operated upper quadrant signals 
the Rock Island and mechanical dwarf signals and derails on tht 
electric road will be installed. The apparatus will be so 4 F 
ranged that the route for Rock Island trains will be normally > 
lined up; and the plant will be operated by the crews of tht § 
electric cars. 
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The Maintenance of Way Department 


Distributing Ties and Rail for New Work 
Editor, Railway Engineering. 

When unloading rail for building second track, which is par- 
allel with the old main line, I use a skid which is made of a 
push car, with a 12-in. x 12 in, x 8 ft. timber placed across the 
front end. On this is placed a piece of track rail and a V-shaped 
rail is placed on the center of the 12x12. The ends of this 
V-shaped rail run back to the rear corners of the push car, with 
enough incline to cause a rail to slide off and drop along side 
of the track. This car is coupled to the rear of the car to be 
unloaded. Two ropes 35 ft. long with a hook in one end and a 
clamp 24 ins. long on the other are provided. The clamp is 
placed over a rail with the end projecting out over the end of 
the ties and the hook is then placed in the hole in the end of 
the rail in the car, and the train started. This drags the rail out 
of the car. This arrangement can be used very satisfactorily 
unloading rail out of stock cars, coal cars, if end can be taken 
out, or flat cars. 

Unloading rail in this manner if rails are piled straight in 
cars, only requires a gang of about eight men. When rails are 
loaded in steel coal cars, where the rails have to be taken out 
over the sides, I use the American rail loader to lift them out 
of the car and place them on the ground. When a machine like 
the rail loader is not available, I use skids which are placed on 
the sides of the car and blocks and falls to lower the rails to 
prevent their dropping and bending. On parallel tracks, where 
the old grade is higher than the new, and where new grade is 
close enough to do so, I use the American rail loader to set the 
rails over on the new grade. 

We load ties on flat cars and distribute them on new grade 
with work train, dropping them along the side of the track. If 
the new track should be higher than the old track, we use planks 
for runways from the car to the new grade and have men carry 
them from the car to the new grade. 


Missouri. Roadmaster. 


Editor, Railway Engineering. 

For rail renewals or double track, I unload 85-lb. rails with 10 
or 12 men, using two pieces of 114-in. rope ein 45 ft. long, 
and what we term an “A” or drag. This is a piece of old iron 
rail about 22 ft. long, bent in the middle to form the letter 
“A” cutting the base out of it so it will bend readily. The two 
ends of the rail are also bent down; this forms a sled runner. 
I generally bend about one foot on the end of each rail. The 
ends of this drag hang on the outside of the track rail and the 
apex is hung over a pin in the drawbar of the car to be un- 
loaded. I put a loop hole in one end of each of the ropes. One 
man with a bar at these loops or outer ends, places the bar 
through the loops and behind the end of a tie. On the other 
end of the rope I apply hooks just long enough to place through 
the bolt hole in the end of the rail. A man outside the car 
handles the hooks and a middle man on the rope helps carry it 
forward. Four to six men work in the car to separate the rails. 
We apply the rope, move the engine and car forward and pull 
the rail out. The man that handles the hook stays in the middle 
of the track and by laying his hand on one end of the rail as it 
passes out of the car, places the rail to the outside of the end 
of the ties. After the rails are far enough advanced, they will 
pull out of themselves. We then stop, move the rope forward 
for another hitch for two more rails. When the end of the rail 
that is in the car drops off the end of the sill, it has a fall of 
15 or 20 inches before it strikes the drag which is hung on the 
drawbar and slides down on the end of the tie and rolls off. 
After the men become used to the work and get posted as to 
the length of their ropes, the rail can be distributed as easily 
and quickly as any method I know of and cheaper than any 


other that I have tried. This method is used where we relay 
rails or for double tracking, and the number of cars unloaded 
depends on how many trains you have to let by. I have un- 
loaded 16 cars of 75-lb. rails with 14 men in a day and never 
experienced any trouble, such as bending, kinking or destroying 
rails, and have gotten the full use of the work train. 

In unloading ties I always, before starting to unload, put four 
men in a ear and have the men place the ties at the car door. 
For instance, if I am working 10 cars and I want to unload 50 
ties at a place, the men in each of the cars will place five ties 
at the car door to be thrown out on signal. I personally stay 
outside on top of the train and give the engineman a signal for 
two blasts of the whistle. When this signal is given, the men 
in each car throw out the five ties. They can be gotten as 
thick as you want them in this way. There is no delay and 
you can maintain speed enough with the train to make the ties 
go in the clear when you give the men the signal to toss them 
out. On a high fill, the speed has to be held down so that you 
will not get the ties down the dump, and in cuts you have to be 
careful that the ties do not roll back under the train. Where 
fill is already made for double track, you can unload ties rapidly 
this way, as it has a tendency to make the men hurry up and 
get the ties in the door to be ready to toss them out when they 
receive the signal. I have unloaded 36 cars of ties with 22 men 
and 4 foremen in a day. The amount of work done this way 
depends on the number of trains you have to contend with, and 
the number of ties in the car. Creosoted ties, if they are fresh 
from the treating plant, are very heavy, but after the men get 
them started to sliding, they handle quite readily. 

Kansas. Roadmaster. 
Editor, Railway Engineering. 

Without the convenience of a track-laying machine we use 
teams to distribute six ties per rail on the dump ahead and 
transfer our rails onto a rail truck car and move them ahead by 
hand. This, of course, is not an up-to-date method of track- 
laying, as I believe all construction companies use track-laying 
machines which expedites and simplifies the matter, laying its 


ties and rails as it goes along. Superintendent. 
Colorado. 
Editor, Railway Engineering. 


The rails, ties and fittings are first distributed rather roughly 
along the second track from existing main line. The rails are 
dragged off the cars by hitching a chain to them, fastening one 
end to present rails and moving work train ahead. 

The method used in laying track is about as follows. A 
party goes ahead, clearing the new roadway of kegs of spikes, 
rail fastenings, etc., another party lays the ties, spacing roughly 
with the eye. Then a third party accurately spaces the ties and 
lines up one end of them; a fourth party marks the position of 
one rail on the end of the ties which have been lined. They are 
followed by men who lay a tie plate and drive a spike part of 
the way into the tie on the end lined. The main gang places 
the rails on the ties, first spiking the rail on the side which has 
been accurately lined and gauging the other rail to it. After 
men are trained to this everything moves along smoothly and 
good business is done. Division Engineer. 


California. 


Editor, Railway Engineering. 

On construction of new’ tracks, such as third and fourth 
tracks, passing sidings. etc., parallel to our present lines, dis- 
tribution of ties, rail and other material is handled by work train 
on the present tracks. Division Engineer. 


Pennsylvania. 
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Railway Signal Association 


Program, Stated Meeting, New York, June 14, 1910. 
Meeting will be held at the Engineering Societies Build- 
ing, 29 West Thirty-ninth street. 
Morning Session—10:00 a. m. to 12:30 p. m. 
Subjects—Regular order of business, including Committee 
Reports. 
Sub-committee on Standards will present for considera- 
tion the following standard designs: 
Semaphore Lamp. 
Lamp Equipment (Font and Burner). 
Short Pinnacle and revised tracing of the Long Pinnacle. 
sinding Post. 


Concrete Pipe Carrier Foundation. 


Standard 
Ladder Foundation. 
New tracing for base of Bracket Post. 
Committee No. 4 will present for consideration: 
Proposed Specifications for D. C. Relays. 
Hard 


Specifications for Tinned Channel 


Proposed Specifications for libre. 


Proposed Pins. 


Proposed Specifications for Trunking and Cover. 


Proposed Specifications for Caustic Soda Primary Bat- 
tery. 

Afternoon Session—2:00 p. m. to 5:30 p. m. 

Subjects—Description of the World Signal, illustrated by 

slides, J. H. Wisner, Jr. 

Speed Controlled Signals, J. M. Waldron 


The paper on “The Generation, Control and Transmission 


lantern 


of Alternating Current for Railway Signaling,’ presented at 

the March meeting by Messrs. Rhea and Kimball, published 

in another column, will be given further consideration. 
Proposed Membership Certificate. 

\t the last meeting of the Association, sample certificates 
of membership were exhibited which would cost members 
desiring them $1.25 each. 

\s the sale of one hundred of these will be sufficient to 
pay for the plate, and then any future sales would bring a 
prolit to the Association, it was decided that in case as 
as one hundred members desired the certificates that 
the Executive Committee would then arrange for the en- 


vraving of the plate and the sale of the certificates by the 


many 


Secretary. The committee believes that the certificates will 


not only be of interest and value in the future, owing to 


the growing importance of the Association, but will also 


source of considerable revenue for our treasury. 


be al 
\ reduced facsimile of the proposed certificate is shown 
printed 


herewith. The certificate will be upon a 


parchment bond paper. 
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Fire Control on the Great Northern and 
Northern Pacific 


Secretary Wilson, of the Department of Agriculture, has made 
an agreement with the Great Northern and with the Northern 
Pacific for co-operation of the Government Forest Service and 
the railways to prevent damage to the national forests from 
fires. The companies agree to clear and keep clear of jn. 
flammable material a strip of varying width, as conditions may 
demand, up to 200 it. outside of the right of way, and to 
provide all locomotives which do not burn oil with suitable 
spark arresters and other standard equipment to prevent the 
dropping of fire. It is also stipulated that every effort will be 
made by the companies to operate their locomotives so as not 
to cause fires. Prompt notification to forest officers of all fires 
discovered by employees of the railways is provided for, and 
telephone lines to make this possible will be put up by the 
Forest Service. Except for salaries of regular employees the 
cost of fighting fires which start within 200 ft. of the railways 
will be borne by the companies and of all others by the Forest 
Service, unless it shall be shown in the first case that the rail- 
ways were not responsible, or in the second case that they were 
responsible for the outbreak of the fire. 

The Forest Service will regularly patrol the rights of way 
during the fire season. The Northern Pacific, being a land- 
grant company, owns a great amount of timber on the alternate 
sections along its line. The Great Northern, although it is 
not a land-grant road, also has property at stake in its build 
ings and the line itself, operation of which may be seriously 
The value of heavy 
timber in mountainous regions as a deterrent to avalanches, 
as well as the 


interfered with by forest conflagrations. 
landslides and floods is also to be considered 
general industrial prosperity of the country. 


Railway Contractor Now an Employee 


\n important ruling has been made by Assistant Attorney 
General Crawford, of the state of Texas, who advised the rail- 
road that a railroad transport 
free the employees of a grading contractor, nor can it dead- 
head the outfit of the contractor, consisting of his tools, im- 
plements, etc., to a point on the line where grading is to be 
done. It was in the case of the Missouri, Kansas & Texas 
Ry., and it asked if the employees of the grading contractor 
could be carried free and if the road could transport the outfit 
free. Mr. Crawford finds that the employees of a grading 
contractor are not the employees of a railroad company as 
defined in the exemptions in the anti-pass law, therefore are 
not entitled to receive and use free transportation. And the 
same applies to the outfit; it is not included in the exemptions 
in the law. Judge Crawford declines to pass on the question 
of whether or not the contract could have legally called for such 
transportation as part of the consideration in the controct. In- 
asmuch as the question was not presented because there was no 
such provision in the contract, he does not go out of his way 
to pass upon it. 


commission company can not 


New Signals on the New York Central 


Between the third and the twelfth of March, 1910, thirty- 
one three-position, upper right-hand quadrant, signals wert 
placed in service between Mount Vernon, N. Y., and North 
White Plains, N. Y., on the Harlem division of the New York 
Central & Hudson River, eleven miles of double track through 
out. The signals are “Model 2A,” made by the General Rail- 
way Signal Co., and are operated from a 25-cycle, 2200-volt 
alternating current line. Electric lights are used for the night 
indications. The track circuits are alternating current, centef 
fed; and the signal motors operate on 169 volts. 

On March 16, 1910, electric traction was substituted for steam. 
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Trains are operated by direct current at 660 volts, with third 
rail distribution. 

About May 15 an 88-level all-electric interlocking machine, 
style 2 of the General Railway Signal Company’s manufacture, 
was placed in service at the south end of the North White 
Plains yard. All high signals at this point are “Model 2A,” 
three position, giving indications in the upper right-hand quad- 
rant. The signal motors will use alternating current at 169 


Culvert Pipe 


The two types of cast iron culvert pipe illustrated here- 
with are made by the Galion Iron Works Co., of Galion, O. 
The following comments and description are taken from 
their circular: 

The life or lasting qualities of 
tant question. Its life 
quality of material used; 


a culvert is the all impor- 
First, the kind and 
strength as embodied in 
third, the finish given. 
qualities the 


depends upon: 
second, 
design and construction; 
the attainment in these 
“perfection” 
It is 
maximum strength in cast iron 


The higher 
nearer we approach 
in culverts. 

a well-defined mechanical principle that to obtain 
“make it with ribs.’ The 
system of ribs is on the top crown of the pipe, where the 
pipe should be strong. The ribs make Perfection and Ideal 
cast iron pipe absolutely the strongest culvert pipe ever pro- 
duced. The ribs also make pipe to 
shift or get out of place, and should a wheel cut through it 
strikes a rib, 
iron or steel is rust, but it is a fact that a good quality of 
cast iron properly coated or tinished is practically rust proof. 


it impossible for the 


the strong point. The great foe of wrought 


Cast iron water pipe has been taken up in perfect condition 
alter being in constant use 100 and 200 years. Perfection and 
Ideal cast iron pipe will last as long. Simplicity is the soul 
of mechanics. Perfection and Ideal culvert pipe is made in 
lengths or jofnts four feet long, each joint being constructed 
of two half-round longitudinal sections, each section having 
lugs on each side by which they are bolted together com- 
plete in form of round pipe. 


lf there is any danger of culvert freezing full of ice it 
is simply necessary when installing the culvert to loosen the 
four lug bolts which allow for expansion. The ice will then 
lift the top half, and when it 


back to its normal position. 


melts gravity will force it 
Thus we have the most prac- 
tical expansion feature known. These two cast iron culvert 
Pipes embody every known desirable and practical quality to 
make them the real Perfection or Ideal culvert. 

After the cast iron pipe is cleaned and finished complete 
it is put through a hot bath of black asphaltum pitch. 
applied hot, 
will never come off and insures it 
rust. 


Being 
f black that 
against any possibility of 


it gives the pipe a permanent coat o 


Wood plank culverts rot out quickly and are a thing of the 
past. Clay sewer pipe cracks with frost and is easily broken. 
Concrete culverts require an extra high roadbed To put them 
in at all, and only about one concrete culvert in six stays in, 
because the foundation is not solid and not put down below 
the frost line. If the concrete culvert settles a particle the 
entire work and material is lost. 

_ Another of their products also illustrated herewith is the 
Sterling corrugated culvert pipe, of which they say as fol- 
lows: 

The material used in the manufacture of Sterling corru- 
gated metal culvert pipe is a very high grade of sheet metal 
of a special analysis and is double galvanized. Sterling 
metal sheets are guaranteed the best and purest sheets ever 


used in corrugated culvert pipe. This pipe is manufactured 


volts. The dwarf signals which are of the motor dwarf type 
manufactured by the General Railway Signal Company, will be 
operated by direct current at 110 volts. Alternating current 
track circuits of the one-rail type will be used, and detector 
track circuits will also be installed. The switch and lock move- 
ments are to be No. 4 type. The electric lock levers are alter- 
nating current, normally de-energized, and picked up through 


the medium of the lever latch. 


With the Manufacturers 
CE A (LTE 





Corrugated Iron Culvert. 





Cast Iron Culvert. 


The corrugations make it many times 
It is made up of two-foot sections, 


by special machinery. 
stronger than plain pipe. 
each section having an angle flange one inch high, turned up 
The sections are then tightly attached by join- 
of the adjoining sections securely to- 


at each end. 
ing the two flanges 
gether from end to end and in the most substantial manner. 
The double angle flanges every two feet make the Sterling 
25 per cent stronger than any other corrugated pipe. Sizes 
are taken between the inside corrugations. This makes the 
Sterling pipe from 10 to 25 per cent greater in capacity 
Sterling 
and is not open to the objectionable features of sec- 
tional pipe, which has to be built on the work out of a mixed 
lot of parts which are always bent—out of shape—or broken 


corrugated pipe is built complete before ship- 


ment 


—parts short—bolts missing, etc. Sterling pipe comes com- 


plete ready to roll in position without the annoyance and 
heavy expense in hunting up tools and parts and hiring an 
expert to assemble. 

This company also makes Perfection cast iron bulkheads 
nickel steel road machine blades. 
Reliance: 
basin 


or headers for culvert pipe, 


road drags or levelers, reversible road machines, 


Eureka road _ rollers, catch 


gasolene engines and fireproof safes. 


rock crushers, scrapers, 


covers, plows, 


An Economical Method of Supplying Water 

There are hundreds of places where it is desired to ele 
vate water to supply residences, railroad tanks and irriga 
tion plants, yet the cost of fuel and attendance is prohibitory 
In all such cases, provided there is a fall of at least two 
feet to furnish power to operate it, a hydraulic ram_ will 
solve the problem very satisfactorily. It is entirely auto 
matic in operation, and will pump day and night for months 
without the slightest attention, and when once installed there 
is no further expense. The construction of one of these 
rams is simplicity itself, 
where it is to be 


a feature that greatly favors the se 
lection of this device used at a distance 
from repair shops. 

The accompanying illustration shows a plant recently in- 
stalled by the Rife Pumping Engine Company, Room 2118, 
111 Broadway, New York, for the Colombian Government at 
Agua de Dios. The installation consists of three rams hav- 
ing a total capacity of from 210 to 230 litres per minute, 
which raise this quantity of water to a height of 65 metres 
through a line of 6-inch iron pipe, approximately 4,200 metres 


long. The work was unusually difficult and a number of 











Flant of Galion 


obstacles had to be overcome before the town could have a 


supply of fresh water. Now that the system has been com 
pleted, it is the intention of the authorities having the mat- 
ter in charge to distribute the water to the dwellings of the 


When 


this work is entirely finished, this South American town will 


town as well as to several fountains and a public bath. 


have a system of water supply not to be excelled by any town 
similarly located. 

The hydraulic rams of this concern are used in the test 
ing laboratories of nearly all the prominent American col- 
leges and institutions of learning; on 35 
to 


different railroads 


supply a large number of railroad water tanks: in con- 
nection with several projects of the United States Govern 
ment Reclamation Service, and to supply water to over 7,000 
private residences and stock farms all over the world. 


The 


cessfully under a fall of water of two or more feet and will 


manufacturers claim that these rams will work suc- 


elevate the water 30 feet for each foot of fall, The double 


acting rams may be operated with impure or muddy water as 














Hydraulic Ram, 


power and deliver spring or potable water without the two 
] 


kinds becoming mixed in any way. They can also be used 


to fill roof or tower tanks, and where these types are ob 
jectionable the rams will discharge into a pneumatic tank 
under pressure and supply sufhcient air for both the ram and 
the tank. 

This firm has been making a large number of installations 
in Mexico, Central and South other 


markets. 


America and foreign 
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lron Works Co, 


Duff-Bethlehem Jacks 
Fairbanks, Morse & Co., have just put on the market a new 
hydraulic jack, entirely of forged steel, made by the Duff 
The hydraulic jack had received in 
years past quite a bad reputation on account of leakage of 
pressure, so that it would not hold the load, due to the number 
Heretofore jacks have been made of 


Manufacturing Company. 


of joints and_ packings. 
castings. which permitted leakage and were not sufficiently strong 
to stand great pressure without having the castings so heavy 
that the jacks were unwieldy and inconvenient to carry. 





In the Duff-Bethlehem hydraulic jack each part is a steel forg- 
ing, so that practically every joint is eliminated and the entire 
jack contains but two small packings. This construction makes 


the ram of the Duff-Bethlehem jack a one-piece forging to- 


gether with the pump chamber eliminating all packings and joints § 


in the ram. The cylinder and base is also a one-piece forging 
so that there is no packing and joint at the bottom of the 


cylinder. This construction prevents leakage, and permits much 


greater pressure, resulting in an “hydraulic jack” that weighs 
from 30 per cent to 80 per cent less than any other make of 
equal size and capacity, permitting it to be conveniently carried 
and put under all classes of work. The valves are so improved 
and located that the jack can operate at any angle, with its 
full lift. The self-contained and_ the 
cylinders are of sufficient excess strength fully to withstand 
The valves are 


range of reservoir ts 
any unequal pressures due to poor foundations. 
positive and can be attended to without removing the packing 


and the packing without removing the valves. Both the cylinder 
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and the ram have a solid bottom. The axis of the pump stroke 
coincides with that of the pump well, which insures uniform 
wearing of the pump packing, 

These jacks are made in all types, all capacities, and many 
for railroad work and for the 
handling of locomotives, pullman, passenger and freight cars. 
The Duff-Bethlehem jack is also made in a journal box type 
for removing brasses in 


sizes are specially designed 


journals. The “independent pump” 
type of hydraulic jack is another of the forged steel develop- 
ments in this line which contemplates lifting capacities from 
100 tons to 500 tons inclusive. In this type the jack and pump 
flexible copper tubing. This 
type is useful where it is inconvenient to operate the ordinary 
type of jack owing to the lack of room for the operation of the 


are separated and connected by 


lever or insufficient space for the placing of the jack. 

Another class of jack made by the same company is the Duff 
Ball Bearing Screw Jack, which is made in all types and sizes. 
[It contains an improved ball bearing in that the balls are much 
larger in size than is usual, therefore much stronger and capable 
of greater strains as well as operating much more easily under 
a load. Special tool steel plates are provided to take care of 
these balls in the main bearing so that practically no wear oc 
curs during the constant operation of the jack in the most 
severe service. 

Another improvement is an additional bearing on the bevel 
pinion to take the thrust at that point. The Duff jack is the 
only one containing a bearing at this point. All other jacks 
if this character are made with plain surfaces rubbing together. 
In both bearings in the Duff jacks the balls are separated by a 
bronze cage, eliminating all friction between the balls. The Duff 
Manufacturing Company also makes a cone bearing journal 
jack in capacities of 10 and 15 tons for use by car inspectors. 

The regular Duff ball bearing screw jacks range in capacities 
from 10 tons to 75 tons and are made in various sizes and with 
and without foot lifts. 
ling of railroad equipment for shop work. 


Special sizes are provided for the hand- 
All gears are high 
carbon steel, drop forged, and have machine cut teeth. 


Personals 

W. D. Hodge has been appointed chief engineer of the Den- 
ver, Laramie & Northwestern, Colo., 
Buck. 

G. H. Cravens has been appointed chief engineer of the 
Memphis, Paris & Gulf, with office at Nashville, Ark., succeed- 
ing H. C. McCluer. 

The office of S. P. Hull, engineer maintenance of signals of 
the New York Central & Hudson River, has been transferred 
from New York City to Albany, N. Y. 

Ht. R. Safford, 
lIlinois Central, at Chicago, has resigned. 
“On the Clover 
35 ft. to the 


issippi valley bottoms 


with office at Denver, 


succeeding FE. A. 


chief engineer maintenance of way of the 


Leaf we have just finished grade reduction 
Mis- 


maximum 


mile at East St. Louis, going east to the 


This means an increase in the 
train haul from 1,200 to 1,600 tons. The Clover Leaf is gravel 
ballasted except in the eastern division, where the ballast is 
rock, We for 50.000 vds. of rock the 
eastern division. or about 33 miles of rock ballast—G. H. Ross, 
vwe-president. 


have contracted for 


Morris K. track elevation for the 
city of Chicago, has been appointed principal assistant engineer 
ot the Chicago & Western Indiana and the Belt Railway Com 


pany of Chicago, with office at Chicago 


Trumbull, engineer of 


L G. Curtis, division engineer maintenance of way of the 
Chicago division of the Baltimore & Ohio, at Chicago, has been 
appointed engineer maintenance of way of the recently organized 
Northwest system. E. D. Jackson, assistant engineer at Balti- 
more, Md., succeeds Mr. Curtis. 


\. S. Kent, division engineer of the Chicago, Indianapolis & 
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Louisville at Chicago, has been appointed engineer maintenance 
of way, with office at Chicago. Anton Anderson has been ap- 
pointed division engineer of the First and Second divisions, with 
office at La Fayette, Ind., succeeding W. A. Wallace, resigned. 

Mr. George W. Arnold, who has been engineer in charge for 
the construction of a number of large tunnels within the past 
few years, has been appointed division engineer for the Western 
Maryland, with office at Myersdale, Pa. 

Mr. M. K. Trumbull has resigned his position as engineer of 
of Chicago, to hecome principal 
Indiana and 


track elevation, of the city 
assistant engineer, with the Chicago & Western 
Belt Ry. Co., of Chicago. Mr. Horace S. Baker, formerly head 
of the designing bureau of the city engineer’s office has been 
appointed to take up the track elevation work. 

Mr. M. V. 


nati, Hamilton & Dayton, has been appointed acting engineer 


Hynes, formerly division engineer of the Cincin- 


of maintenance of way with office at Cincinnati, O. 

Mr. John Henry Miller, who conceived the plan and con- 
structed the Baltimore & Ohio Belt line tunnel under the city 
of Baltimore, and who also planned the great Susquehanna elec- 
tric power plant at Conowingo, died April 24. 

Mr. P. 
Southern Mo., has been appointed general roadmaster in charge 
of the Kansas City terminals and the Northern division with 
headquarters at Kansas City, Mo. 

Mr. J. Gratton, formerly roadmaster on the Kansas City 
Southern at Neosho, Mo., has been appointed a general road- 
master with jurisdiction over the territory south of Mena, Ark., 
with office at Texarkana, Tex. 

Mr. A. J. Bell has been made inspector of station service on 
the Baltimore & Ohio with headquarters at Wheeling, W. Va. 

J. B. Carothers, superintendent of the Illinois division of the 
Baltimore & Ohio Southwestern at Washington, Ind., has been 
appointed chief engineer maintenance of way, succeeding Ear] 


Gratton, formerly roadmaster on the Kansas City 


Stimson, promoted. 

Le Grand Parish, superintendent motive power of the Lake 
Shore & Michigan Southern at Cleveland, Ohio, has resigned 
to become president of the newly formed American Arch Com- 
pany, New York. 

Work has been started at La Union, Salvador, on the eastern 
division of the Railroad, and the occasion 
this week celebrated with banquets throughout the eastern part 


Keith 


Pan-American was 


of the republic. The concession was granted to Miner C. 
and Bradley M. Palmer, of the United Fruit Company. 

Mr. George A. Blackmore has been appointed assistant eastern 
manager for the Union Switch & Signal Company of Swissvale, 
Pa., with headquarters at New York. Mr. Blackmore will be 
associated with Sidney G. Johnson, who was recently appointed 
Mr. W. M. Vandersluis has 
pointed assistant eastern manager, with office at Chicago, to 
succeed Mr. W. Ie 

On May 1, Mr. Harold K. 
neer for the Santa Fe, was appointed to a position in the signal 
department of the General Electric Company, where he will be 
associated with Mr. Frank Rhea. 


general sales manager. been ap 


Foster, resigned. 


Ferguson, assistant signal engi 


Mr. Edgar Winans, chief draftsman for the Santa Fe, on May 
1 was appointed assistant signal engineer with headquarters at 
Popeka. 

On May 1, Mr. J. E. 


engineer for the Santa Fe Railway. 


Saunders was appointed assistant signal 


James S. Sheafe has been appointed engineer of tests of the 
Illinois Central, the Indianapolis Southern and the Yazoo & Miss- 
issippi Valley, with headquarters at the Burnside shops, Chicago, 
reporting to the general superintendent of motive power. The 
test department will make inspections and tests not only for the 
mechanical departments and supply departments, but also for 
other departments of the road needing its services. 

J. D. Maupin, general foreman of the Trinity & Brazos Val- 
ley at Teague, Tex., has been appointed master. mechanic. L. M. 
Jacobs succeeds Mr. Maupin. 
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maintenance of way 
and the 


Lawrence A. Downs, assistant engineer 
of the Hlinois Central, the Yazoo & Mississippi Valley 
Indianapolis Southern, was born in Greencastle, Ind., May 9, 1872 
He graduated from Purdue University in 1894, and entered rail- 
way service the same year on the Vandalia. He went to the 
Illinois Central in 1896, and has served that road continuously in 
the positions of assistant engineer in maintenance and construc- 
tion, roadmaster on five different divisions, and assistant to chief 
engineer maintenance of way, which position he leaves to become 
assistant engineer maintenance of way of the three companies. 

Daniel Willard, president of the Baltimore & Ohio, has been 
elected president of the American Railway Association, succeed- 
ing I. A. Delano. H. U. Mudge was elected vice-president, and 
I. G. Rawn, president of the Chicago, Indianapolis & Louisville, 
and C. R. Gray, vice-president of the St. Louis & San Francisco, 
were elected to the executive committee. The following dele- 
gates were appointed to the International Railway Congress to be 
held at Berne, Switzerland: Daniel Willard, W. FF. Allen, 
Arthur Hale, J. F. Wallace, William Mahl, C. W. Bradley, W. J 


Harahan and G. L. Connor. 





J. C. Jameson, 


district roadmaster of the Temiskaming & 


has been promoted to in- 


J. Drinkwater, 
Northern Ontario at Englehart, Ont.. 
spector of work and forces in the road department, with juris 
diction over all lines. 

W. F. Plate, division roadmaster of the Gulf, Colorado & 
Santa Fe, at Temple, Tex., has resigned. Samuel Lincoln, divi- 
sion roadmaster at Conroe, Tex., has been transferred to Tem- 
ple, succeeding Mr. Plate. 

E. O. Faulkner, manager of the tie and timber department 
of the Atchison, Topeka & Santa Fe, has had his jurisdiction 
extended over the timber lands owned by the company. 
E. Rex, who has served as Mr. Faulkner’s assistant, 
appointed manager of tie treating plants. 

R. N. Begien, assistant to the chief engineer of thé 
& Ohio, with office at Baltimore, Md., was educated at the en 
gineering school of Harvard University and was a member of 
the class of 1897. Mr. Begien was a member of the Nica- 
ragua Canal Commission, in Central America, for three and 
half years, resigning that position to go to South America 
to become a railway engineer in Ecuador. The following year 
he returned to the United States and took a position in the 
engineering department of the District of Columbia. He was 
appointed assistant engineer of the Baltimore & Ohio in 
August, 1902, at Somerset, Pa., and was made division engineer 
of the Philadelphia division in June, 1908, which position he 
held at the time of his recent appointment as assistant to the 
chief engineer. 


George 


has been 


3altimore 





In Railway Supply Circles 

The latest concern to open a local office in the Chicago 
branch is the Indianapolis Switch and Frog Company, of 
Springfield, Ohio. It now occupies Suite 1528-29 McCormick 
building, with J. C. Jameson in charge as resident manager, 

Mr. Jameson is admirably equipped to handle this posi- 
tion, as he has had many years’ experience in the railroad 
field. He is fully informed on all the details of the business 
and well acquainted with conditions. He is genial. pleasant 
and has an army of friends. He is a welcome addition to 
the hustling body of resident managers of outside railway 
supply houses now making Chicago the center of their ac- 
tivities. 

The company, in addition to its regular high-grade-track 
equipment, has added to its line a new solid manganese frog, 
some of the features of — are that it connects up to full 
length rails and is “easier” protected. 


Mr. George Marloff is western agent for the Lutz-Lockwood 





Mig. Co., with office in room 1440 Monadnock block, Chicago, 
Geo. Morloff. 

This concern manufactures the well-known “Gordon” primar) 

battery for use in connection with the operation electric 


signals and highway crossing bells. Many thousands of these 
have been in sucecssful operation on a number of railroads in 
this country for a period of twelve years, and are said to be 
giving excellent service. This concern also manufactures mag- 
netos for automobiles and motor boats which they claim to be 
the most reliable and up-to-date device of its kind on the 
market. ‘ 

superintendent of roadway of the Gulf 
r, his forme 


W. H. 


& Ship Island, has been appointed chief enginee 


Gardner, Jr., 


position having been abolished. 

J. G. Hartley has been appointed supervisor on Division 
No. 6 of the Pennsylvania Railroad, with offices at Williams 
port, Pa., succeeding G. H. B. English, promoted. 

W. H. Williams, master mechanic of the Buffalo, Rochester 
& Pittsburgh, at East Salamanca, N. Y., has been appointed ma 
ter mechanic of the Middle and Pittsburgh divisions, with offit 
at Du Bois, Pa., and Harry Sneck has been appointed maste 
mechanic of the Buffalo and Rochester 
East Salamanca. 


M. V. Hynes, division engineer of the Cincinnati, Hamilton & : 


Dayton at Indianapolis, Ind., has been appointed acting engine 

















divisions, with office  & 






























maintenance of way, with office at Cincinnati, Ohio, succeedit F 








J. Tuthill, assigned to other duties. 
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Protection 


If you could increase 
the service of the paint 
on your bridges, viaducts 
and other steel struc- 
tures, wouldn’t it mean 
thousands of dollars 
saved to your company? 


DIXON’S 
Silica-Graphite 
PAINT 


has been cutting main- 
tenance costs for the last 
forty-five years. The 
secret of service that 
DIXON’S PAINT gives 
is due to the inert pig- 
ments that are practi- 
cally indestructible. 


Write for free booklet 
Philosophy of Protective Paint 


Joseph Dixon 
Crucible Co. 


JERSEY CITY, N. J. 
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ENGIN 








| General Information Practically Doubled. # DividedPage: Impor- 


i) mation of Interest to More People Than Any Other Dictionary. 








ELLIS PATENT 
BUMPING POST 


Noted for Simplicity, Strength and 
Lasting Qualities. Adapted to all 


|Mechanical Mig. 


CHICAGO, ILL. 


Co., 








Philadelphia Turntable Company 
of Philadelphia 


Locomotive and other Turntables 


CHICAGO ST. LOUIS 
Marquette Bldg. Commonwealth Trust Bldg. 








Railway Supply House, requiring the 
services of an experienced and efficient 
salesman, will please communicate with 
“Supply Man,” care this paper. 











New from Cover to Cover. 
WEBSTER’S 
NEW 
INTERNATIONAL] 
DICTIONARY 


JUST ISSUED. 
Editor in chief, Dr. W. T. Harris, former United States Commis- |ff 
sioner of Education. # The Webster Tradition Developed by Modern 
Scientific Lexicography. # Key to Literature of Seven Centuries. 


tant Words Above, Less Important Below..# Contains More Infor- 





CET THE BEST. 


> ass ASS 


iFOR NIGHT TRAVEL 


Between CHICAGO, ST. LOUIS and 
KANSAS CITY choose 
“The Only Way” 


Chicago & Alton R. R. 


Electric block signals, electric search head-lights 
electric ighted trains, over a completely rock- 


Say balasted roadway underlaid with boulders and 








Ask your bookseller for the NEW INTERNA- . ° ° 
TIONAL or write for Specimen Pages to underdrained with tile. 
G, & C, MERRIAM CO., SPRINGFIELD, MASS. A Railroad with Character 
You will do us a favor to mention this magazine. i GEO. J.CHARLTON R. J. MCKAY 
: ee “ y) 


Passenger Trafic Manager General Passenger Agent 
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ROLLED STEEL SHOULDER 


TIE PLATES 


ROLLED FROM NEW STEEL 

















THE HART STEEL COMPANY 


ELYRIA, OHIO 
Plates and Spikes made by The Elyria Iron and Steel Ga 





nam Our New Catalog 

y/ No. 4 
Shows 17 Styles of 
Tie Plates 
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THE MANN NO. 3 SPREADER, BANK SHAPER, BANK 
BUILDER, BALLAST SPREADER, GRADE ELEVATOR, 
DITCHER, FOLDING SNOW PLOW AND FLANGER 


A universal machine 
that there is a demand for 
every month in the year for 
some purpose. Weeds can 
be cut, banks shaped, a 
true shoulder formed, gul- 
be | lies filled in on both sides 

; i of bank at a cost of less 
Lian , Pid than $1.90 per mile. 








~ 
aA " pe ‘ There are other ma- 
i / | chines, but they are not 
aNG ya | competitors with this one 

f ‘airy me | in ease of operation, 
; we | strength, range of work or 








| durability; not a back shop 
| pet, but built for hard 
| knocks. 


| Write for catalogue, 


THE MANN-McCANN COMPANY 
1918-1919 Fisher Building, CHICAGO, ILL. 




















“BROWNHOIST” 


A railway supply man located in Chicago 
with over twenty years’ experience in both 
mechanical and engineering departments of 
railroads with an extensive and intimate ac- 
quaintance, desires to represent one or two 
responsible concerns in addition to the one he 


now represents. Address T. R., this paper. 











Write For Particulars 


THE BROWN HOISTING MACHINERY COMPANY } ] IVS DIFFERENT 


YOU OUGHT TO INVESTIGATE OUR 





Main Office and Works Combined Locomotive and Track Laying Machine 
é is oO ‘cated and yropelled by its WN POWER 
CLEVELAND, OHIO it gp Paad YOU 325 a Bohs, in MOTIVE POWER, and at 
least 25 per cent in the track laying force. 
Branch Offices Send for our illustrated booklet, “Laying Track.” 
NEW YORK PITTSBURG HURLEY TRACK LAYING MACHINE COMPANY 


77 Dearborn St., Chicago. 
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SAVES TIME LOST in removing track 


drill from rail to permit trains to pass. 


STOP the possibility of TRAIN WRECKS 
by using a track drill that 
PROVIDES PERFECT 
SAFETY FOR PASS- 
ING TRAINS. 


Drills Girder Rails, 
takes both rows of holes by 
using gripping gibs of un- 
equal length. 








THE GROFF DRIL 


Patented Nov. 27, 1900. Other U. S. and Foreign Patents Pending 


The Groff Drill & Machine Tool Co. 


SOLE MANUFACTURERS 
CAMDEN, N. J., U. S. A. 






pistrisuTORS STANDARD SUPPLY AND EQUIPMENT CO. 


1710-12 Market Street, PHILADELPHIA 
SIMMONS HARDWARE COMPANY, Western Agents, ST. LOUIS, MO. 


ABSOLUTELY 
SAFE 


HAS CONTINUOUS MOTION AND 
AUTOMATIC FRICTION FEED 


ADJUSTABLE TO ALL 
WEIGHTS OF RAIL 


QUICKLY and 
safely attached to LIVE 
THIRD RAIL and 
allows SHOE to pass 
while machine is in _posi- 
tion. 
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407 Sansom Street 


If itis New or Second Hand Equipment You Want,Car Pushers, Rail Benders, Pyrometers or Specialties 


“: THE INDUSTRIAL SUPPLY & EQUIPMENT CO. 












PHILADELPHIA, PA. 

















































lz eRING 


Lox IT 
— EN NGINEERIN 


AND MAINTENANCE OF WAY. 





——— 





EXCAVATING BUCKET 




















Standard Bucket 


ype “*C** Cl 





Most Durable Buckets Made. 
of Steel 


IN ALL SIZES 


These 


BUCKETS 


are the 








Standard Bucket 
ype ““D” Cl 





Built Entirely 


A BUCKET FOR EVERY SERVICE 


Write 


THE G. H. WILLIAMS CO. 


























; CLEVELAND, OHIO 
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, INFORMATION 
, | and 
|| BEST ON EARTH || sasvz=| PRICES eines 


‘over § 








Cae 








ins Sa 


















eee 





buyers. 


That’s how we are able 


MARSH MIXERS ARE BEST 


@ The officers of this company are the same 
who sold 3000 mixers. 
@ In doing this we met more than 10,000 


@ The experienced advice of these practicat 
men—contractors, engineers and architects— 
gave us a world of information on which 
to base a new mixer. 


To avoid all the faults. 

To keep all the good poiats and 

To incorporate new improvements, which you, if one 
of our former customers, may have suggested. 


These are some of the reasons why you should 
see us before buying a Concrete Mixer 
Write for Catalog 


MARSH COMPANY, 222 014 Colony Bids, CHICAGO 
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Frogs, Switches, Crossings, Stands 
and Special Track Work Nish Grade Ouly 








WE OFFER A COMBINATION OF 


20 Years of Manufacturing Experience 
20 Acres of Manufacturing Facilities 


With the Most Modern Factory of Its Kind in the World 


Works at Springfield, Ohio. Absolutely Fire-Proof 
(Deliveries NOT Contingent Upon Fire or Flood) 


Our product is branded ‘I. S. & F. Co.’’---a guarantee that only First 
Quality and Best of Material is used throughout, and that all rail is 
drilled (not punched) and no other shop practices tending to reduce 
cost of manufacture, and detrimental to structure of the steel, are 
employed. No orders too large for our capacity. No order too small 
to have attention the day received. 


We Also Make a Specialty of Solid and 


Insert Manganese Frogs and Crossings 





The above cut shows our Model R-N-R Solid Manganese Frog, which Requires — 
No Renewals of parts during the life of the manganese. 





The Indianapolis Switch and Frog Company 


New York Gites, in = Chicago Office, 
Main Office and Works, 1528-1529 McCormick Bldg.,: 


29 Broadway. ; Pi 
J. A. Foulks, Representative. Springfield, Ohio J. C. Jameson, Representative 











